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MATEMATHKA 


®. A. BEPESHH u ®. H. KAPHEJIEBHY 


}HAJIBHBIE CHEPHYECKHE ®YHKUMM WM ONEPATOPHbI JIAMJIACA 

HA HEKOTOPbIX CHMMETPHYECKHX NPOCTPAHCTBAX 
(ITpedcmaeaeno axademuxom II. C. Aaexcandposeim 24 VI 1957) 

|Ilycrp I= G/H—ojuopofuoe mpoctpanctTBo, cTaluouapyyio nosrpynmy 

|KOTOpOrO MbI OyyeM Mpesnouaratb KOMMAaKTHOH. PaccmoTpuM Ha IN yucp- 

PeHLMAJIbHbIM OnepaTop A, nepecTaHOBOUHbI c OnepaTopamu cyBura f(M)—> 


(gM). Taxue yudpepenuuasbubie onepaTopb! OOpasyl0T KOJIbILO HM Ha3bi- 
Pe onepatopamMu Jlannaca ua M (1). Ilycrb R—copoxynuoctp 


fea Ha JIi, MOCTOAHHBIX Ha MOBePpXHOCTAX TPaH3HTMBHOCTH NOJrpynipl 
(OueBHHO, 4TO R MOXKHO HHTEPMPeTHPOBAaTb KaK COBOKYMHOCTb (pyHKUHH, 
/TOAHHDIX Ha JBYCTOPOHHHX KJlaccax cMexHOCTH rpynnbr G no H.) Ecam 
+— onepatop Jlannaca u f€R, To Af €R. Cneqopatenbuo, BcAkH ONepaTop 
muaca HHAYUMpyeT HEKOTOpHIH AuddepeHuuaJbHbIH OMepaTop Ha R, KOTOpbI 
Ha3sbIBaeM PaWuNaIbHOH YacTbiw ONepaTtopa A 4H OOo3Ha¥aem 


| 0 

ge3 A. B nactosmjeH paOoTe BBIUHCJIAIOTCA pajMaJIbHble YaCTH ONepaTopoB 
Misiaca W 30HaJIbHbIe ccbepHyeckHe (PYHKUHH, UPHHasexalllve HENPHBOAHMbIM 
;ACTAaBJICHHAM, JIM HEKOTOPbIX CHMMETPHYeCKHX NPOCTpaHCTB, MMeHHO: A 
))CTPaHCTBa irae (n > 2k) — MHorooOpa3vA Ak-MepHbIX MOAMpocTpaHcTB n- 
)~)HOFO KOMIIJIEKCHOTO MpOcTpaHCTBa (TaK Ha3bIBaeMbIl€ KOMIJI€KCHbIe Mpocr- 
(orea Tpaccmana), a TakxKe Jia JByX JpyrHxX CHMMeTpH4eCKHX NpPOcTpaHcTs 


in H WMh,n» KOTOPble TeCHO CBASAaHBI Cc Wt, uw OykyT onucaHE HMxe. 
|Ecnm mpoctpanctso 2% cHMMetTpHyeckoe, TO ciepHuecKkve (yHKIHH 9, 
AHajlexKallHe HEIpHBOJHMBIM TpecTaBeHHAmM rpynmbl G, yAOBseTBOpAIOT 
Teme ypaBHennit (7) 


Ag =}(A)¢, (1) 


|| A-—>2(A)—romomopdusm Kombya onepatopos Jlanaca B nose KoM- 
KCHbIX UMCEl. | 

|B cayyae, Korqa o— 30HalbHad ccbepnHyeckan (byHKUHA, cucTemy (1) 
HKHO TlepelucaTb B Bue . 


Ag =i (AY. (2) 


|| SameTum Tenepb, YTO eCJIN rpynma G j\BYXxXeHHH CHMMeTpHYecKorO Mpo- 
)bancTBa J mowynpocta, TO BCHKHH IJeMeHT g H3 G npeycTraBuM B Buje 


g£= hythe, (3) 


| A, 4 Aoyus H, ae punaqexuT HeKOTOpOH KOMMyTaTHBHOH Nogrpynne E (*). 
(CoBokKyHOcTbh BHYTpeHHUX aBTomMopdu3mMoB g—Agh—1 (h€ H) rpynnp G, 
fepoyiauux E B ce6a, ungyuupyer Ha E nexoTopyto KoneuHyio rpynny S 
fomopdusmos E. Mopmyia (3) conoctaBineT KaxJOMy 9JIeMeHTy g 43 G 
euHOe UNCJIO ZuIeMeHTOB ¢ H3 FE. OWeMeHTbI &; H &, COOTBETCTBYIOT 110 
Imysie (3) OfHOMy QueMeHTY g TOra HM TOJIbKO Tora, Korfla HX KBajlpaTbl 
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MoryT ObITb HepepeyeHwbl Apyr B Apyra WocpeAcTBOM PpylilIbl S. Orctwya 

BUHO, UTO BCAKYIO (pyHKuMIO U3 R, T. e€. PYHKUHIO, NOCTOAHHY!0 Ha [BYX- 

CTOpOHHUX Kslaccax cMexKHocTH m0 H, MOxHO pacCMaTpHBaTb Kak (pyHKILHIO 

oT s?, mpwuem Taky1o, uTo f(s?) =f (se®) ama smo6oro s u3 S. V3 cka3au- 
0 


Horo csleqyeT Takxe, ¥TO omepatop A Mower ObITh WHTeplpeTHpoBaH Kak 
qucdepenivabHbIM onepatop ua E. 

Ilyetb Tenepp Ni, — KOMMIeKcHoe rpaccmanoso mpocrpauctso. Tpynnok 
lpwxKennit Nt, apasetca rpynna SU (n) — yHUMo_yAApHbIX YHHTAapHbIX mpe- 


o6pa30BaHHli -MepHoro KOMIIJIeKCHOrO TIpocTpaHcTBa; CTall[MOHapHOH No”rpyn- 
nol H —noygrpynna SU (n), ocTaBastoulad WHBapHaHTHbIM HekKoTOpoe k-mep-— 


Hoe moympocrpaxcrBo. B rpynmy E MoxKHO BBeCTH KaHOHH4YeCKHe KOOPAMHaTHI 


t,,..., tp, Tak, uTO rpynna S OyfeT COCTOATb U3 BCEBO3MOKHBIX mlepecTaHo- 
BOK IlepeMeHHBIX ¢,,..., ft, H BCCBO3MO2XKHBIX H3MeCHCHHH 3HaKa y HUX~*. . 
B xoopaunatax t,,..., ¢, palWauibHble vacTu onepatopos Jlanuaca Ha Ne 
3allMCbIBalOTCA B BHe 
1 : 
A= sp P (La +> Lx) i (4) (4) 
rye 
i(t)= [[ (sin? t, —sin*¢,), 
p<q 
dio? il ‘ 0 | 
bp Fae oh Been a AR te) ee | 
p p 
) 
P (x1, ...; Xz) — UPOW3BOJIbHBIM CHMMeTPHYeCCKHH MHOFOWICH OT Xj, ..., Xp. 


Pewiasa cuctemy (2) M yYHTbIBaA, TO 30HaIbHad ccbepuyecKkad (pyHKUyA 9p: 


it iS 
JlOuKHa ObITb TosMHOMoM oT e”'P 4 O6wasaTb YKa3aHHbIMH pavee CBOlicTBaMA. 
CHMMeTpHH, Tosyyaem ** | 

d (r1, se 9 


rr) 
= SS ae KAS Gorse aoe (5) 


rye 
d (ry, ..., Tr) = det || Jr, (x;) ||; m=n— 2k; xj = sin? t;; 
Je (4) = Fm te ot al a), 
F (a, B, y; x) —rumepreometpnyueckan (pyHKUHA; 


k—-1 


M(ty, ++. 5 Th) = ee) s! (m+ s)F-8; p35 =—r;(m+1+17;). 


{I (e; — e;) s=1 
i<j 

Ormetum, uTo dbyHKunu J; (x) c TOUHOCTHIO JO NOcTOAHHOrO MHOKHTesA) 
copnajaioT ¢ nomMHoMamu Sko6u P”° (cos 2t). Uncna ry, ..., fe CBASaHE ¢ 
romomopusmMom A-—>)(A) m crapiiuM BecoM HpeycTaBleHua, KOTOpoMy IIpu: 
HalexKUT ©, Tak: eculM A 3aqaeTca opmysol (4), To . 


A (A) =-P (01, ...5 Pr): ri = pi tk—-i, (6) 


j 

THe Pi,-.-, Pk— UNCIa, 3afaloulHe Mpeycrapmenve. (Ecmu 1, > 1, >... >1,— 

KOOp/MHaTbI CTapilero Beca wpeycTaBnenua no Kaptany u >) ii=0, a 

Pix=ly= —Iniay, 1= 15... , Ry a octanpnpre:/; pasut 0.) Us copmyant (6) 
wi gkity | ote 


1) — XapakTepHCTHyecKHe KOpHH MpeoOpasopanun u3 E (octasbuble KOpHt 
paBubl 1), 


** DyHKUMA P NpoHopMupoBana Tak, ¥TO (0) = 1. 
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AHO, YTO romoMopdusm A-+i(A) onpeyenneT crapmmui Bec mpegqcrapsenua, 
|S ae B Cipepaueckux (pyHkiMax. Wopmysa (5) Jaa PyHkuuu o 
(OxKeT ObITb TakxKe TONyyeHa myTeM OpTOroHaMsallMH NocMeLOBaTeIbHOCTH 
MMCTPHYCCKHX MHOrOWIeHOB oT Sin? f,,..., Sin?~t, © BeCOM, paBHbIM 


2 : ® 
((¢)°[ [| sin 2¢;| sin? ¢;. (Ecmarpynna G Komnakrna, To 3onambubie cibepuueckue 


DYHKUMH, IpHiajiexkallve HeMpHBOAMMbIM IIpe/cTaBJIeHHAM, OOpa3yt!oT TMoJIHy10 
| OR anes cucTemy (yHkuni B Rc BeCOM, KOTOPbI MHyUupyerca HHBa- 
\MaHTHOH mepoH B Nt. Jlna mpocrpaucrsa Mn nh.) STOTT. BEC. +paBeH 
\(t)? [[ | sin 2¢;| sin? ¢;.) 

J\pyruMu MpocTpaHcTBaMH, JIA KOTOPbIX BbIYHCIAIOTCA payuabuble yacTu 
tepatopos Jlanjaca MU 30HaJIbHbIe cbepHueckHe (byHKUMU, ABJIAIOTCA JBOlicT- 


if es mo Kaptany k NY; MpocrpaucTBo Nt, HW MpocrpaucTBo Nthp, KOTO- 
O€ MOXKHO CUHTATb MPeeJIbHbIM JIA I; pn Hi Qtr. 


[pynna G yeuxkenu mpoctpancTtBa Wh, ecTb rpynma Bcex yHuMo,yaap- 
KbIX KOMIIJICKCHBIX MaTPHIL hee epee: KOTOpble CoxpaHaAIoT (bopmMy 


> Zi; — sy Zi2i. 
R+1 
|| Cralmonapyant noyrpynna H=G. SU(a)  copnajaet, oveBuguo, 
HO CTallMoHapHolk Nogrpynno mpocrpancrBa Nt, DopmMy.bl Aviat oneparopos 
Hannaca wa Oy p MW 80HasbHBIX ccbepwueckux (pyHKIMii MOXKHO MOsy4HTb U3 


bopmys (4) u (5), CooTBercTBeHHO, eciM B HHX 3aMeHHTD t Ha VY — | ft. 
CBa3b Mex)y romMomopdu3smom A->A(A) Mw uMCaMH 7,,..., fr MO-Wpexk- 
emy sajaetca dbopmysoh (6). Ws dopmyapr (6) BuqHO, YTo romMomopdu3M 
»—> (A) ofHOsHauHO onpejeiseT cucTemy uncen (9;,..., Pr), PAaCCMaTpuBae- 
bIX C TOYHOCTbIO JO BCEBOSMOKHBIX TepecTaHoBok. B cBoro oyepeb, CHCTeMa 
by,..., Pr) OMHOSHAUHO OMpeyesaeT no *Popmyste (5) PyHKUHIO 9, a 3HauHT, 
) IipeyicTaByleHHe, peasiMsyioujeeca B cibepHyeckux dbyHkuHAX. I]pu npons- 
OJIbHbIX KOMIIJICKCHBIX (1, ..., Pk COOTBETCTBYlOlLee Ipe{cTaBJeHve ECTb Ipes- 
ABJIGHHe C MOMOUIbIO OfpaHHYeHHbIX OepaTOpOB B OaHaXOBOM [pOcTpaHcTee. 
[ 


} 
| 


PH BeIWeCTBeEHHBIX ILCJIbIX /1,..., fr ITO NpetCTaBJeHHe KOHEYHOMEPHO. Ec 


IMCTeMa UHCeI (1, ... , On) COBMAaaeT c CHCTeMOL YNCe (0;,,..., ig) Lissa ee 


(eKOTOpad epecranopka uHgekcop 1|,..., %), TO npeylcrapseHue Jomyckaer 
ie SPMHTOBY (opMy, ObITb MOXKeT, He MOMORKUTeJIbHO-ompesle- 


| Tlpocrpanctso Wi,n €CTb MpOCTpawcTBO BCeBO3MOXKHBIX KOMIIJICKCHBIX 
aTpu c k Sipos ave u n—& cron6uamn. JipmKenua B Ni,, 3alatorcs dop- 


ynot A—>U,AU;=, + B, rae Un u Un—n— MpOu3BOuIbHbIe YHUTApHble MaT- 
MUbI MopayKka k u n—k, CoOTBeTCTBEHHO, CBA3AHHbIe CooTHOWIeHHeEM det Up- 


ll 
det Un_rp=1,a Au Bus Mi». Xora rpynua ABaxeunit mpocrpancTBa (hems 


derlouynpocra, Wa My, BbINOMHAeTCH pay yTBep2K ennui TeOpHH CHMMeTpH- 
HeCKHX MIpocTpaHcTB c mon yupeen rpymnol BwxKeHHi. B uactuoctu, cipe- 


jnueckne (byHkuuH Ha Np, ABMAIOTCA COOCTBEHHBIMA Jia omepaTopos Jla- 
jaca. Beakuli anemenT 13 Np lipecTaBuM B Buje UpEUS poarie ke 
harpuia u3 Mp, Bua 


| 
i 


fy 


t,0... 0) 


PHGeM YHCJIa bas eee tr BeULECTBeEHHbI H OpeeJICHbl C TOUHOCTbIO JO Mponu3- 
OJIbHOH mepecTaHOBKH HW NpOH3SBOJIbHOrO HM3MCHCHHA 3Haka. CreqoBaTebHoO, 
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dbynkunlt oT f;,...5 tr. ) 
PaquanbHaa uacTb onepatopos Jlanmaca Ha Wn,» HMeeT BUY 


omepaToppl A ABJIAIOTCA OMlepaTOpaMH B IpOCTpaHCTBe CHMMETPHYeECKHX YeETHbIX 
° 4 . 
Nie i PME, So evar) (7) 
rye 
‘ 0? 1+-2m @ 
(O=[) EF eS 
I ot ? p Boy 
P (x1, ... , Xz) — MPOHSBOJIbHbIM CHMMeTpHYeCKHi MHOTOUJIeH OT Xap secs kee 
Sonambnas ccbepuueckad (pyHKIuaA 9 MMeeT BH] * 
d (ri, see Be %) 
SS comestl ie 8 
2 j (t) i (11, Tr) ( y 
rye | 
| 
d(1y5 0« 5 Th) = det | Piet) is Ae) — se Ii (x); 
Jim (x) — dyHkuua Beccena; | 
1)! pA 
eS | 
I] (:—e) | 


i<] ' 
‘ 


Uuesa 74,..., 7» © romoMopdu3smom A> (A) cBxa3aHbI CleqyrouluM oOpa- 
30M. Ecuim onepaTop 3aqaetca tbopmyvioH (7), To 


d (A) = P (pr, -.-» Pr): (9) 

V3 dopmya (8) u (9) BuAHO, YTO NpeycTaBMeHHe 3ajaeTCH CHCTEMOM UHCeT | 

(01, .+., Pr), PACCMATPHBAeMBIX C TOUHOCTHIO JO BCEBOSMOMKHEIX NepeCTAaHOBOK. 
TIpH BeWleCTBeHHBIX 1,..., Pk 9TO MpefcTaBmeHne OMycKaeT HHBapvaHTHYIO 
SPMHTOBy dopmy. | 

Mockosckuli rocyapcTBeHHbIii yHMBepCHuTeT Iloctynuano | 

um. M. B. Jlomoxocosa 21 Ni T957 


HWHMTHPOBAHHAA JIMTEPATYPA \ 


abdauZ, JAH, 70, No 1 (1950). 2 E. Cartan, Rend. Circ. Matem. | 
Palermo, 53, 217 (1929). 


* @yHKUMA — NPOHOpMHpoBaHa Tak, YTO (O)reend 


Joxaagn Akaywemuu nayx CCCP 
1958. Tom 118, Ne 1 


MATEMATHKA 


B. Fr. BOJITAHCKHA 
POMOTONMYECKAA KJIACCH®HKAUMA BEKTOPHbIX MOJIEM 


(ITpedcmaeaeno axademuxom IT. C. AnekcaxOposoim 25 VI 1957) 


Kak u3BecTHo ('), Ha riaqKOM 3aMKHYTOM MHOorooOpa3suu M" Torga u TOMbKO 
Ta MO2%KHO MOCTPOUTb He MMerolllee OCOOeHHOCTel Noe eCAMHMYHbIX KacaTelb- 
IX BEKTOPOB, Kora dlilepoBa XapakTepucTuKa MHorooOpasua M*" paBua Hy- 
. B JaibHeliiem Bce MHOroOoOpa3sHA NpelnoaraloTcA OPHeHTUpPYyeMbIMH, Tal- 
MMM, SAMKHYTbIMM HM MMeIOUIMMM paBHy!0 HYyJIIO 9iIepoBy XapaKTepHcTHky, 
| BCe BeCKTOPHbIe MOA —HOPMMPOBaHHbIMH (€MHHUHBIMH) UM, eCIM He yKa3aHo 
{POTHBHOFO, He MMeIOUIMMM OCOOeHHOCTel (T. €. HelpepbIBHbIMH). Bes orpaHu- 
HHA OOWIHOCTH MOXKHO CUHTATb, YTO B pacCCMaTpHBaeMOM MHOrooOpasHl BBe- 
Ha PHMaHoBa MeTpHKa, OarofapA YeMy, B YaCTHOCTH, MOXKHO Oy eT rOBOPUTh 
yrulaxX Me@xKly BeEKTOpaMH, 3a,aHHbIMH B OJHOM HU TOM %e ToUKe. 
B HacToxlleH 3aMeTKe JlaeTcd TOMOTOMMYeCKaA KaccucukalluaA BeEKTOPHBbIX 
ouleH Ha n-MepHoM MHoroo6pasun. IIpu n<3 ona Nomyyaerca B KauecTBe TPH- 
HaJIbHOrO CJleACTBHA HEKOTOPbIX H3BeECTHBIX pe3yJIbTaTOB (cM. HMxKe). IIpu 
)>4 xnaccudukalua nowyyaerca Ha OCHOBAHHH MOMX pe3yJIbTaTOB O rOMOTOMH- 
‘CKO KaCCHuKallW CeKYULUX MOBEPXHOCTeli HM 3aKJIOUaeTCA B TOM, YTO KA 2C00- 
INEMEHMY YeNOUUCAEHHOL epynnol KoAMpazcomonoeutti H"—1 (M") (mpl 3aMeHAeM 
2PMHH «KOFOMOJIOrHH» Ooslee MpaBHJIbHbIM, Ha Halll B3rIA, TePMHROM «KOHTpa- 
/PMOJIOF HH») coomeemcmeyiom npu n>4 posHo dea eomomonuuecKux KAacca 6eK- 
fopHtolx nonet. 

| Bomee momHo: 
| Teopema. Ilycmo K" — cumnauyuanonoe (uau KAemouHoe) pasbuenue 
-mepHoeo mHoeoobpasua M" (0 mpuaneyaupyemocmu enadKkux mHoeoobpasutl 
m. (?)). Jlea eexmopnolx nora na M" 6ydem Haseleame (n — 1)-eomomonnolmu, 
| AU OHU, A ea ns moneko Ha (n—1)-meprHom ocmoee K", 


Hamu epynnet H"-1(M"), a npu ne 4 Kaocootti te 1)-2eomomonuueckuul 
macc pacnadaemcaA poeHo Ha Osa eomomonuuecKux Kaacca, 4em U Oaemcs 
IDAHAA eomomonuuecKan KAaCCuduKayuA eeKmMopHolx nove Ha M" npu 


Jloka3sateambcTBo. MuoxectBo T(M") pcex equHHUHbIX KaCaTeJIbHbIx 
M" BCKTOPOB ABJI€TCA KOCbIM MpOusBeseHMeM («KacaTeJbHbIii MywoK») c 
soi M* uw cnoem S*—-1; crpyKTypHow rpynmow saBasaetca rpynna SO(n) 
fea cceppr S*-1, Kaxybie 2Ba BeKTOpHbIe Noa ©,, S, wa M" moryt 
ILKITb IPH TOMOUM ecsopMallMH MpHBeeHbI K COBMaeHuIo Ha ocToBe K"~?, 
Ibcne vero quid Hux ONpememutca (n — 1)-MepHad pasauyaiomad 0*—1(G,, S,), 
IpTopad sABJIAe€TCA KOHTpallMKJIOM, TaK Kak 06a ModA Gy, Gy 3afaHbl Ha 
tem MHorooOpasHu M", CaM KouTpaluks O*%-1(G,, G,) 3apucuT oT BblOopa 
kkasaHHol jecopMalluH, HO ero kKJlacc KoHTparomosorua D?—1(G,, G,) € 
IH? (K", my (S*—)) oHO3HaTHO ONpefeeH BEKTOPHBIMH TOMAMH ©, , Gy. 
llukcupyeM kKakoe-IH60 OHO BeKTOpHOe Tone Gp. Torga qua smo6oro 
hementa D*-1€ H"-1(K®, mp1 (S"—1)) cyuecTByeT Takoe BeKTOpHOe Nose © 
In M*, uro D*"-1(G), S) = D1; ganee, Aun (n—1)-romoronHocTu noser 
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GS, u G,” Heo6xofHMO MH OCTATOYHO BbITIOJIHeHHe PaBeHCTBAa D"—! (G5, © 3) a 
= D"-1(G, S,). Takum oOpasom, coomeemcmeue G— D"-1(G), S) ycmanae- 
queaem 63QtLMHO-OOHOSHaYNOe OMmoOpasiceHue mHoocecmea ecex (n— 1)-20mo- 
MONUMECKUX KAQCCOB BEKMOPHbLX NoNeli HA MHODCeECM6O BCeEX AACMeHMOE epynnol 
H"-1(K", mp1 (S"—)), wau, «mo mo oe camoe, — YenouucaeHHou epynnot 
Koxmpaeomonoceuti H"-1(M"), Oto, mo cyTH esa, — KMaccuipHkalMouHad | 
Teopema Xompa—Yuruu. Ona Ges Tpya BbITeKaeT H3 OOBIUHBIX CBOHCTB: 
pasmualollax uM mpenATcTBHli (cM., HampuMmep, (%)). q 

Octaetca ml0Ka3aTb — H B 9TOM 3aKJIOUaeTCA TeOpeMa, — YTO KarKbIM 
(1 — 1)-romoTonuyecKHit Kslacc paciajlaeTca pu m > 4 poBHO Ha [Ba roma 
TOMMYeCKHX KJlacca. 3yecb MbIl H BOCHOMb3yeMcA TeOopeMOH O KJaccupukalun 
CeKYUMX NOBepxHocTei, ynomnHaemoli B (*). Bce BekTopHble N0I1s, npHnay.e- 
*Kallwe oOHOMy HM TOMy xe (nm — 1)-romoToMMYecKOMy KJlaccy, MOryT ObIT 
IIpH TloMoulH JepopMalluli TIpMBeeHLI K COBMaeHHIo Ha ocToBe K"—1. Ilostomy 
MBI OyJe@M paCCMaTpHBaTb TOJIbKO BeKTOPHbIE MOA, CoBlayaroujne Apyr 
ipyrom Ha ocrose K"-1!, CorsacHo ynomuHaemo# B (4) KsJaccudHKallMOHHOH 
TeopeMe BeKTOpHbIe Noa SG, u Gy, coBnafaiouwe Ha ocTrope K"~1, Torya 
TOJbKO TOra FOMOTOMAb! Mexty coOoH, Kora 


D" (Gy, G) = Y2~ An-2 4 Sq?Ar= (n> 4), (1) 


rye D"(G,, S.)—kKmacc KOHTparoMOJOrHi -MepHOH pasmMualolleH 93TH 
nose; CMBIC BbIpaxkeHus, CTOsUero B UpaBoH YacTH, Mbl OOcyMM HMxKe. 

OcHospuHuas aemma. Jana st6020 anemenma A? € H°-2(K", ty_y(S"—)) 
eblpanceHue, cmosiuee 6 npaeoti 4uacmu coomHoweHnusn (1), 06pauaemca ¢ 
HY Ad. 
V3 ocHoBHol JIeMMBI uM ycsioBHa (1) BbITeKaeT, YTO YBa BEKTOPHbIX TOA, 
6, u S,, copmagariomux ua ocrope K*—!, Torqa 4 TOMbKO Tora POMOTOMHEE, 
Mexyy coOoH, Korya 


D" (G1, Gz) = 0. (2) 


Ho D" (G,, SG.) ecTb 9smemenT rpynnpr H"(K", m,(S®—)), KoTopad ABsAeTC 
rpynnoH nopsyka yBa (HOo n> 4). Tlostomy D*"(G,, G,) MoxeT MpHHuMatt 
Ba pa3JIMYHbIX 3HAUCHHA, B CBA3H C YeM H3 HeOOXO_MMOrO MH JOCTAaTOUHOr 
YCJIOBHA TOMOTOMHOCTH (2) BbITeKae€T CYMIeECTBOBaHHe POBHO JB y X TOMOTOMHM 
YeCKHX KJIaCCOB B KaxK]OM (M1 — 1)-romMoToNMyYecKkOM KJlacce BEKTOPHbIX MoveHe 
Mrak, ocTaetca OKa3aTb OCHOBHY!0 JIMMY. 


Kaacc KouTparomosorui Y* u Tpolikw rpynl, HeOOXO,MMBIe JIA onpeye 
Jeni onepatui ~ u Sq’, mo_poOuo onncanbt B (%) (ctp. 112—115). B pac 
CMaTPHBaeMOM HaMH CJIyyae KacaTesbHOrO nyuKka T (M") Knacc KORTparoMouo 


ru Y? copmajaeT c AByMepHbIM xXapakTepucTuyecKuM xksaccom  ILtudbews| 
mMHoroooOpasua MM". Tak Kak  t,_,(S*—1) — cpo6osHaa MK IAYeCK ad 
rpymma, a t,(S"-!)—rpynna nopsyka Ba, TO MBI YCOBHMCa OTORJeCTB:| 
JATb N€pBylO C aMTHBHOH Tpynnol WembIX YMCeN, a BTOPylo — c rpynnor 
BbIYeETOB 0 Moyysio 2. Cormacno (°) onepatua Sq? onpeyemseTca Tak 2«e, 
Kak HM B CTHHPOJOBCKOH KlaccHpuKalMoHHOn Teopeme M"—> S"—1, 7. e. mapél 
rpynm (T»4(S"*), m_,(S’~1)) nomyaaerca pH paccMoTpeHHH OObIGHOrO yMHO: 
XKEHHF TWEJIbIX YHCe C MOCMeLYIOWMM TpuBeyeHHem 0 Moyysmo 2. Hakone 
u3 tpopmystbt (14) paOorsi (*) aerKo cueqyeT (cM., Hampumep, crp. 194—19€ 
paooTpt (°), rye NOspoOHO MpoBefeHbI BEIMHCIeHMA), TO IPH onpeyemenut} 
onepallww# ~ B ykKasaHHOH Bplue (bopmysie (1) TakxKe MpHMeHAeTCA OOBIUHO!! 
YMHOXKeHHE KOoPpuNveHTOB (T. €. YMHOMKEeHHE BEITYeTOB 0 Mogysio 2 Hil 
Wesble 4WHcwa). 

Ilycth A’? —npousBombHbI aviemenT rpynmpr H"-2(K", m__,(S*-)), ¢ 
V2 © H,(K", Tr (S"~)) — qBolicrBenuplli emy B cmpicne TlyanKape ByMep 
HbIM Kwlacc roMosoru. Tak Kak rpynty tp; (S*—!) mpl ycnoBunuch oTom 
HeCCTBIATH C AaMTHBHOH Tpynnol WebIX YNCeN, TO V® — ie 104HCJIeHHbI 
14 | 


MepHbIM KJlacc TOMosorHi. CormacHo (°) cymjecrByer B M" raaykaa aBy- 
pHad OpHeHTHpyemMasx MoBepxHocTb P?, KoTOpas, B38ATad B HeEKOTOPOH opHeH- 
HH, ABJIACTCA UMKJIOM, ONpeWeAIOWIMM KJacc romosorui V2. Bpi6epem ua 
OfHY TOUKY @ uM NocrpouM Ha P?\a_ BeKTOPHbIe MOJIA 0y,..., Un—2, O0- 
HO OpTOrOHaJIbHble Mexy coOoH, OpToroHaJbHble K ToBepxHocTu P? uv 
atTembHblIe K M”. IIpu o6xoye BoKpyr TOUKH a 10 Malo oKpyxHOcTH O, 
aljeH Ha mopepxHocTH P?, BeKTOPHBbI€ MOJIA V1,..., Un—g MCHAIOTCA, YeM 
plaeTcA OTOOpaxkenne OKpyxHocTH O B SO(n — 2). Oxo onpesenser «HHyeKc» 
TTOUKH @, SABJIAIOWMHCA SeMeHTOM rpynnb (SO(n —2)), T. e. tWesmbIM 
CJIOM pH n= 4 HW BHINeETOM TO Mogysto 2 upa n> 4. 
Jlemma 1. Coomnowenus Sq?A"—* =0 u «=0 (mod 2) axeueanenmnol. 
Jlnai oKasatembcTBa ‘O6o3sHauHM uepes V,, x€P?, HopManpupili K P? 
pleswueckul (7 — 2)-MepHbIit wap pafwyca e c leHTpoM B TouKe x. Uucs0 
> 0 BpIOepeM HacTOJbKO MaJIbIM, UTOGLI 1Wapbl ToMapHoO He MepeceKasUcb. 
DbeAMHEHHE BCEX STHX WapOB MpecTaBAeT COCO 3aMKHYTYIO OKpeCTHOCTb 
nopepxuocTtu P? B M". O6o3nauum yepes oy, Xa, ToMeoMopdbHoe OTO6- 
oKeHHe mapa Vx, Ha (uKCHpoBaHHBI (n — 2)-Mepubiii map E, mepesosaniee 
(1paBJIeHHA BEKTOPOB j,..., Un—2,, B3ATBIX B TOUKe x, B (PHKCHPOBAaHHbIe 
TapHO OpTOroHaJIbuble pafuychl wiapa E. Uepes y o603HauMM OTOOpaxKeHHe 
(oxKecTBa UNV, ua EF, copmafatiomjee Ha mape Vy, xa, c oTo6paxeHnem 
| Ilyctb Tenepp —oTo6paxenue wapa FE na S*-2, nepepomamee BcIO 
Huy wapa FE B ofgHy Touky g€S"-2 nw umeromee crTeneHb 1. Uepes f 
3HauuM OTOOpaxeHHe MHOxKecTBa M"\V, B S"~2, copnayatomlee c top Ha 
\Vq uw TepeBogaujee MHOxecTBO M"\U B Touxy qg. Hpu gocTraTouHo MaJIoM 
OXKHO CUHTATb, YTO OTOOpaxeHHe f oNpememeHO Ha Bcem ocToBe K"—!, u 
pyaHHo BuyeTb, YTO ero XapakTepucTuyeckuH kKulacc f*s*—2 (rye s*—2 — 
a3ylOollMH suleMeHT rpynnpr H"—2(S"-2)) pages A"-2, Tlosromy Bropoe 
eNATCTBHe Id OTOOpaxkenna f, CorsacHo CTHHPOAOBCKOH KaccHcpHKallHoH- 
Mu Teopeme ((°), § 14), paBHo Sq?A"-2. Ho sto npenatcTBue onmpewemsetca 
oOpaxennem f, paccMaTpHBaeMbIM Ha (f#— 1)-mepHol cdhepe S*—!, mexKa- 
i Bp M" w okpyxaiomeh wap Vg. Oro mocmeqHee oTOOpaxeHHe MOXKeT 
ITb HCCJI€QOBaHO JOCJIOBHO Tak 2Ke, KaK B IWMTHPOBaHHbIX BbILe padoTax 
), opmyna (14) usm (°), crp. 194—196), u3 Koropplx 3akuIo¥aeM, 4TO 
oToOpaxenve S"—1-+ S*~-2 onpesemneT aIeMeHT PpYNMbl Tr, (S"-2), uMe- 
WMH «Ty 2%e UeTHOCTby, urO H a Jina oKasaTesbcTBa NemMMbI | ocTaeTcs 
OM3BeCTH IIpaBeyeHHe 0 MOfyJIO 2 B cayyae n= 4. (SameTHM, YTO MBI 
TOJIb30BaJIHCb B flOKa3aTeJIbcTBe JIeMMbI | JpyrumMu, HO H380MOpdHbIMH 
X%KHHM OONacTAMH KooSdPpHUHeHTOB, T. e€., HallpHMep, mp,~2(S"-?) BMecTo 
me ).) 
Jlemma 2. Cpaenenue «==0 (mod 2) aKeueanenmno momy, umo Ha ecelt 
epxHocmu P? mooeHO nocmpoumb nN B3aUMHO OPMOZ2OHAAbHOLX (KaCamMeAo- 
x K M", HO npou3ze0AbHO pacnoanooiceHHolx omHocumenoHo P?) eeKmopHolx 
eu. 
Jimh MoKa3aTebcTBa, KpoMe MoseH Vy,..., Un—2, HOPMAaJIbHBIX K P?, 
TpouM Ha P?2\a@ [Ba B3aMMHO OPTOrOHaJIbHbIX KaCaTeJIbHbIX K P? TOMA Uy, 
. IIpu o6xoye BOKpyr TOUKH Q@ MTOJIA Uy, Ug COBepwalioT YETHOE YHCIO 
opotoB (H60 nNopepxHocTb P* uMeeT YeTHYIO 2HNepoBy XapakTepHcTHKy). 
I MOXK€M CUNTATb, UTO Ha OJHOM NOMOBHHE OKPy2KHOCTH O NOCTOAHHDI NOJIA 
Us, A MCHAIOTCA Uy,..., Un—2, @ Ha pyro MOMOBMHE MOCTOAHHBI oA 
...) Uno, @ MEHAIOTCA Wy, Uy. Tak Kak rpymna 7,(SO(n)) umeer NopsoK 
a, TO BTOpad W3 YKa3aHHbIX MOJIOBHH OKPYXHOCTH OlpeeiAeT TPUBHaJIb- 
WH 9JIEMeHT STOM Tpylubl, a VepBad MOJOBMHA OMpesesAeT IJIEMCHT, KOTO- 
 TPUBMaNeH Tora HM TOJbKO Torfa, Kora «== 0 (mod 2). Takum oOpasom, 
6eCHHOCTh BeKTOPHBIX MOJeH Wy, Ug, Vy,..., Un—g B OKPeCTHOCTH TOUKH a 
iTpaHuMa Tora HM TOKO Torga, Korga «==0 (mod 2). (Ycrpanumocth sToK 
OeCHHOCTH He 3aBHCHT OT Kakoro-sIM6O CHelHasbHOrO BbIOOpa Mosel, Tak 
K OHA CBA3aHa C XapaKTePHCTHYeCCKHM KJIACCOM COOTBETCTBYIOINeroO KOCOrO 
\OM3BeeHHA. ) 


| 
| 


Jlemma 3. /Ha nosepxnocmu P? <M" moeda u_moncko moeda mooKHe 
nocmpoumo n songs opmozoHaNoHolx nonetl, Koeda Y2~ Ar-2 = 0. q 
JleicTBUTeJIbHO PpaBeHCTBO Y2~ An-2 = 0 PaBHOCHJIbHO TOMY, YTO CKa: 


JiapHoe MpovsBefeHve UnKsa P? A KOHTpallukKJa y2€Y? papuo uymo, nam, 
wHaue, UTO HHJeKc MepeceyenuaA UnKsIa P? c (nay: MepHbIM wITpucpeseBCKHM 
WHKJIOM ocoGeHHOcTe paBeH Hys10. M3 9Toro 6e3 Tpyfa BbITeKaeT cnpaBen 
JIMBOCTb JICEMMBI 3. 

V3 nemm 1—3 cnenyet, uTo Sq?A?—? = Y2~ Ar-2 (y6o u MpaBad u me: 
Bad YaCTH CYTb BbIVETHI 0 MOAyso 2), OTKYa Cpasy BbITeKaeT ClIpaBe/JIMBOCTh 
OCHOBHOH JIeMMbI. Tem CaMbIM M Hallla OCHOBHad TeOpeMa MIOJIHOCTbIO WoKasa 
Ha. (Uacrupiii, BIpOYeM COBeEpHICHHO TPHBHAJIbHbIM, CIyYal STO TeOpeMbl 
Kxorma Mt = S", Opin 6e3 JoKa3aTeIbcTBa yKa3aH Beliepom (’).) 

O6patumca Tenepb K cryyaamM n<3. Kak usBecTHO, MHorooOpasHe Me 
HasbipaeTcaA Napa Me MH3YeMBIM, CCIM Ha HEM MOXKHO MOCTPOUTb Mapas 
JIeMSYIOULyIO CHCTeMY, T. €. M B34HMHO OPTOPOHaJIbHBIX BeKTOPHBIX TNOJek, 
E,MHCTBeEHHbIM (CBA3HbIM) OJHOMEPHbIM MHOTOOOpasHeM ABJIACTCH OKPYKHOCTB 
OHA TPHBHaJIbHIM O6pa30M Mapasemusyema. EMHCTBeHHBIM (CBASHBIM) JB 
ME€PHbIM OPHeHTHpyeMbIM MHOrooOpasHeM C HYJIeBOH 9iepOBOli xXapakTepucTH: 
KOH ABJIAeTCA Top. OH Takxe Napasmemm3yem. Haxouen, su060e opHeHTupye= 
Moe TpeXMepHoe MHOrooOpa3He Tak»xKe Napasemusyemo (§). Mrak, mpy nd 
BCe paCCMaTpHBaeMble MHOrooOpa3ua Napaduenusyempl. Ho romorommuyeckas 
KulaccnpuKallua BeKTOPHBIX Tovell Ha MapasmiemusyemMom MHorooOpa3suu Mf 

A. 


TOpaM Napaduemu3yrouleH cucTembl). Ksaccupukallua sTanpwH n= 1, 2 Tpuse 
ajibHa, a Kuaccnpukalua oTo6paxenui M3—>S? 6pina gana JI. C. Iloutpa: 
THHBIM) (°), § 14). 
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MATEMATHKA 


H. B. E®HMOB u C. B. CTEUKHH 
HEKOTOPbBIE CBOHCTBA 4EBbILUEBCKHX MHO)KECTB 
(ITpedcmaeaneno axademuom C. JI. Co6boneeom 25 VI 1957) 


i1°. Mbt paccmaTpHBaeM OaHaxoBo MpoctpaHcTBo X MW HeKOTOPOe MHOXKECTBO 


|) 


CX; Kak OObINHO, MbI HasbiBaeM paccTOAHUeMOTXEX Jo M uncno 


|. 


p(x, M) = infl|x—y 
YEM 


1B cBa3H Cc 3aauel O HavyuWMx MpvOlMKeHNAX OyjeM Ha3sbiBaTb M: 1) m'Ho- 
CTBOM CYMCCTBOBAHHA, ecaH Aa m060r0 x € X naliqerca 61n- 
fmiMH sylemMeHT y€ M, T. e. Hatimetca y€ M taxol, utop(x, M)=p(x, 9); 
HOKe€CTBOM €CRUHCTBEHHOCTH, ecw QA m060or0 xECX Halt- 
“A He Oovlee OHOFO OM*Kaliwero siemeHta y €M. MuoxectTBo, KoTOpoe O- 
DEMCHHO ABJIA€TCA MHOKECTBOM CYUI€CTBOBAaHHA WM @JMHCTBeEHHOCTH, Ha30- 
yeOblueBCKHUM. B Janbuelmem M npegznonaraerca orpaHvueHHbIM. 
2°. Hacrosujad 3aMeTKa B OCHOBHOM IIOCBALMeHa ClefyrolleMy BOMpocy: 
OBbI COOTHOWCHHA MeKAY KacCOM 4YeObILIeBCKHX H KJIaCCOM BBIMYyKJIbIX 
*#KecTB? B yacTHOCTH, Mp KaKMX yCJIOBMAX Ha OaHaxoBO NpocTpaHcTBo X 
HO YTBep%KLaTb, YTO KarKoe yeObllleBckoe MHOxKecTBO MCX ABMAeTCA BBI- 
Jtbim? Huke aeTca pellieHve STOH 3aaun B CyLy4ae N-MepHOroO MpocTpaHcTBa 
MOMYTHO COOOUaIOTCA HEKOTOPble MpocTble reoMeTpHyecKkHe MpeltoxKenua, 
BeMJIMBbIe B MPpOH3BOJIbHOM X. ; 
°. OueBu HO, KaKO€ MHOXKECTBO CYILECTBOBAHHA, a CJIEMOBATeIbHO, H Kaxk- 
yeObILeBCKO€ MHOMKECTBO ABJISeTCA 3aMKHYTBIM. Ilostomy B JaJibHeHiIeM 
WleT JIMLIb O 3AMKHYTHIX MHOKECTBAX. 
poctTeliliue MpHMepbl MOKa3bIBalOT, YTO BO3MO%KHbI OaHaXOBbl MpocTpaH- 
X (umu X,), B KOTOPbIX CyHLeCTBYIOT YeObILEBCKHe He BHIITYKJIbIe H BBIITYK- 
| He 4eObIMeBCKHe MHOxKecTBa. B caMoM Jee, WycTb X2 — eBKJIHJOBa MWI0- 
b, Ha KOTOPOH BBeeHa HOBaAd MeTPHKa TaK, YTO B KayecTBe eAHHHYHOM 
Y2KHOCTH MIpHHAT eBKJIMQOB KBaspaT K. Torga B X2 CyllecTBYIOT BbINYKJIbIe 
XKeCTBA, KOTOPbIe He ABJIAIOTCA UeObINeBCKHMH, HampuMep K; ACHO, 4TO 
HOCTb Jlela 3/[eCb 3aKLOUaeTCA B HAIMYMM Ha CAMHUYHOM OKpyXHOCTH MpsA- 
pune HbIx orpeskoB. C ApyroH cropoubl, B X2 cyulecTBy!oT 4YeObILeBCKHe 
WKECTBA, KOTOPble He ABJIAIOTCA BbIMYKJIbIMH. Takoe MHOKeCTBO MBI MOuy- 
i, HalIpHMep, eCJIH H3 €BKIHQOBa Kpyra BbIpe%KeM CeKTOP C TYMbIM YyIVIOM, 
vjloBa OucceKTpHca KOTOPOrO MapawebHa AMaronalM KBaflpata K: 3ecb 
\HOCTb ela 3aKIOUaeTCA B HaIMYMH Y eCAMHHYHOM OKPyKHOCTH yIVIOBbIX 
2K. 
4°. Ilycrb E — enunuuuasa ciepa npoctpanctpa X. Cipeps° nasbiBaeTca 
Oro BHU YKAON, eciH 43 ycroBHH x0EX, x1 X, xo ~ X:1, || Xoll = I, 
| = 1 pprrexaer {1% |<0 1, roe x = (l—d)x0 + ter (0<ct<l), T. € 
la E we coflepxKuT HH OMHOFO OTpesKa. 
Ifbepa Ene cohepKUT KOHHYeECKHX TOUeK (B TBYMepHOM 
Hae — yIvIOBbIX TOYeK), ecIH AWA mOOoro xo CE HalifeTcH OMH H TOKO 
auHelinbIt dyHKuNoHat fy, YAOBeTBOpsIoMM ycnoBuaM || fy ll = 1, 


t 
) 
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ru 1Ba CBOMCTBa B H3BECTHOM CMbICJI€ B3AMMHbI. Vimenuo, myctb E* — efu- 
Hana cibepa Comps2keHHoro mpoctpanctsa X*. Tora, ecau E* crporo BblllyK 
ja, To E we uMeer KOHWeCKUX TOueK; ecu E“ He HMeeT KOHHYCCKUX TOYEK, 
to E crporo BbIlykKla. 

5°. O6o6maxi coobpaxenua, IpHBeeHuble B 3°, JerKO YCMOTPeTb, UTO B JI10: 
6om mpocrpancTBe X, re cepa E ve ABuIAeTCA CTporo BbINYKJIOH, CYULECTBYIOT 
BbINYyKJIbIe He YeObILeBCKHe MHO2KECTBA, B jn060M mpocrpaucTBe X, rye ctbepa E 
CoylepxKUT KOHHUeCKHe TOUKH, CYILeCTBYIOT YeObINeBCKHe, HO He BBIMYKJIbIC 
MHoKecTBa. Hapayy c 3THM CipaBeIMBa TeopeMa: 

Teopema 1. Ecau 6 n-mepHom Oanaxoeom npocmpaxcmee Xn COUHU4 
Han cepa He umeem KOHUMECKUX MoueK, MoO KaICO0e OepaHUdeNHoe ueboUUes: 
ckoe mnoocecmeo MC Xn ABAKHEMCA BbINYKAOLM. 

Ecau ccbepa E cTporo BbINyKJIa, TO TpHBHaJIbHO yCTaHaBJIMBaeTCa, uTO 
K@K0€ BbITYKJO€ MHOXKECTBO ABJIACTCA YeOBIMEBCKHM; OTCIOa H Ha OCHOBA 
HMM CKa3aHHOro paHee, KaK cylefcTBHe TeopembI 1, Mosyyaem Teopemy 2. | 

Teopema 2. B n-mepHom OaHaxo6om npocmpancmee Xn KAACC O2paH [- 
UCHNOIX YeObILUEBCKUX MHOoKeCMe Cosnadaem C KAACCOM OepaHUUeHHolx ebinyK 
Nblx mHOOKeCMe 6 MOM UL MOALKO 6 Mom CaAYy4ae, KOzda eOunUUHaA cepa Xj; 
Aeasdemca cmpoezo eoinyKAol uU He UmeemM KOHULECKUX MoOKeK. 

OcHOBHbIC MOMCHTHI JOKasaTesbcTBa Teopemb! | u3soxKeHbI B 7. B cue 
JLYIOULEM MYHKTe COOGMLAIOTCH HEKOTOPbIe MpeJIOKeHUA O PaCIIMPeHHAX aHHOrC 
mMHoxecTBa VM (OHH HyKHbI Jin 7°). 

6°. Ilycrp X — mo6o0e SaHaxoBo mpoctpancTBo, M Cc X. MxoxecTBo Touer 
x€X, yaa Koropprx p(x, M)<.a (a >0) na3onem a-pacuiHpeHHeM MHO 
xkecTBa M u Oymem o603HayaTb CHMBOJIOM Mg. 

Tora: 

1) Ma — OTKpbITOe MHOXKECTEBO. 

2) Ecou M cpasno, TO Mg Takxe CBA3HO. 

3) Ecan M orpannueno, to M, Take orpaHuueHo; rpaHuiy M, Oye 
o6o3HauaTb yepes Gag, MHOxecTBO M, +G,—uepes Mg. 

4) Gq eCTb MHOKeCTBO Bcex x€X, AA KoTOpHIX p(x, M)=a. 

5) Ecam x He npHHagexut Ma, To 0 (x, Ma) =o(x, Ma) = p(X, Ga). 

6) Ecam x He pwHannexut M,, To p(x, M) =o(x, Ma) +a. 

7) Mata. = (Ma,)a;- | 

8) Ecum M orpanuueno, TO CYyLLeCTByeT 4HCJIO Ay Takoe, 4TO Gag IE 
JHO6OM A> a) O6Naqaer CBOMCTBOM CHIbHOH 3Be3NHOCTH, T. e. mO6OH smyt 
HCXOJAWMH H3 HeEKOTOpOH TOUKH p€ X, MepecekaeT Gg TOUHO OHH pa3. 

9) Ecnu M—muoxecTBo cyulecrpopaHun, To M, TaKxxe MHOXKECTB 
CyIeCTBOBaHHa. 

7°. Ilycrp M C X — orpannuennoe yeGpbIeBckoe MHOxecTBO. Paccmorpu 
MPOH3BOJIbHBIM 9leMeHT xEX, He Npunannexanui M. Ilo onpegzenenm 
yeObILUeBCKOrO MHO2KECTBA, CYIeCTByeT, H MPHTOM e/MHCTBeHHBIM, S71eMeE 
y€M taxoit, ato p(x, y) =e(x, M); HasoBem aToT ameMeHT y Mpoekuue 
x Ha M. Jlerko noka3aTb, 4TO KaxK bli snemenT x’, IpHHadviexaMnit oTpe3k 
Ix, y], HMeeT B Ka¥ecTBe NpoekuHH Ha M tor xe aulemeHT y. Sapanee HescHI 
OyAyT JH WMeTb OOmly!o Npoekyuio Ha M octTaJbHble 3JIeMeHTHI Jyya, KOT)| 
pblli Het U3 yB x? Bpiacnenue sToro BoMpoca MO CyMlecTBy u ABJIAeTCA r1aBHC 
Weblo NaJIbHeHWHX paccyx*eHui. | 


BosbMem Kakoe-HHOyb uncsio a>>0 u touxy x€X, mexamyio Bue M 
Hasopem npgekinNelH TOUKH x Ha Gy mlepeceyenua Gq C OTpe3KOM [X, Yy 
re y — mipoexuma x Ha M. Cormacho cka3aHHOMy B 3TOM IIyHKTe C yyer¢ 
4) u3 6° 3aKmroguaem, TO mpoekiua x Ha Gq olpejlesaeTca O2HOSHaYH 
Kpome Toro, eclH b >a, TO pasHble TOUKH G, He MOryT MpoeKTHpoBaTEI 
B OHY WH Ty Ke ToukKy Gy. Hakonen, ecnm M xKomnaxtTHo, TO TpoeKt) 
*€G» Ha Gq HeNpepbIBHO 3aBHCHT OT xX, a TaKXKe X HeMpepbIBHO 3aBHCHT | 
cBoeH TpoekiwH. TaxuM oOpasoM, Mp ykKasawHbIX yCOBUAX NpoeKuna Gp 
Gq romeomoptua G». Jlonycrum, yto X spasercsa f-MepHbIM OaHaXOBbIM Tp 
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paHcTBom. Torja, corsiacHo 8) u3 6°, ecmu a yocTaTouHO BemHKO, TO Gg u 
e G» (b >a) MpenctaBysaioT co6o (m — 1)-mepubie Tonosoruyeckue ccbepbl; 
SSTOMY TpoekiuA Gy, B Gg NoKpbiBaeT Bce G, (upH mo6om b>a). Hos 
IKOM CJIyuae, Kak JlerKO NOKa3aTb, CCIM X He NpHHagnexuT Ma, vu mpoeKTu- 
yeTcH B TOUKY yEM, To Becb sy4, HAyuIMii v3 y B xX, MpoeKTUpyercsa B 
KY y. MyoxectBo Mg ¢ TaKHM CBOMCTBOM YCJIOBHMCH HasbiBaTb «CO JIH- 
€M>, a JYuH, MO KOTOpbIM MpoekTupyiotca TouKH x€ My ua M, ero 
yuamu. [IpogomKum syun «cOJHa» BO BHYTpb Gq Ha BeNHUMHY a —« 
<< % <Q); KOHIbI NpOMOMKeHHEIX JNyyeH OOpasyloT MHOXKeCTBO P,, KOTOPOe 
eNCTaBJAeT COOOK MpoekuHio Gz BG, (cM. 6) u 7) u3 6°). Py ecTb (n— 1)- 
SpHad TomomoruyecKkadA cepa, CwJleqOBaTeJIbHO, OFpaHHuuBaeT HeKOTOPyio 
lacTb Q,. OOsnactb- Qe BbilyKia, a P,— orpanMuaBatoliad ee BBINyKsIaa 
DBeEpXHOcTb. B caMoM jeuie, BO3bMeM Ha P, MpPOW3BOJIbHYIO TOUKY XxX U 
ICCMOTPHM JIYY <«COJHIa», HLyuWMH uepes x,. Ha 9Tom smyue c BHeMIHeH 
‘OPOHBI BOSbMeM KaKylO-HHOyb TOUKy p HM MpoBeyem yepes x, chepy Ey c 
sHTpom p. Cibepa E, He coxepxKuT BHYTpH ceOH ToveK P, (JIA WOKasaTeub- 
Ba culeyeT HCNONb30BaTb ONpesemenve YeObIMNeBCKOrO MHOXECTBA H Y4eCTb 
us 6°). Bygem touky p oTosBuraTb m0 sy4y B GecKoHeyHOcTb. Ec Ha 
~ OTCYTCTBYIOT KOHMYeCKHe TOUKH, TO Npefen FE, eCTb rumeplsockocTb. Ita 


HepmOCKOCTh ABIAeTCH ONOpHol K P, u, CeqoBaTebHO, K Q,. Urak, 

B KaKJOM rpaHHyHOH TouKe, T. €. B KakKAOH TouKe P,, uMeeT ONOPHyio 
ae Orciona Q,—BbINyKo0e Teo, P,— BbIMyKsas MOBepXHOCTb. 
nee, MCQ,, cneqopatenbHo, M npunaynexur nepeceyenuio Qa. C apy- 
i cropoubl, Q, C M,. Wlostomy M ecrb nepeceyenve Q, Hu, TEM CaMbIM, 
yKJl0e MHOKecTBO. Teopema | JoKa3ana. 


Moekopekuit rocylapcTBeHHbIM YyHMBepCHTeT Tlocrynnio 
um. M. B. Jlomonocoza fa Veloon 
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Jloxxagm Axagemun nayk CCCP — ) 
‘ 4958. Tom 118, Ne 1 | 


MATEMATHKA 


T. ®. HBAHOB 
ACMMMTOTHYUECKOE PEWEHHE YPABHEHHA TOMACA — ®EPMK 
(IIpedcmasaeno axademuxom A. H. Koamoeoposom 24 VI 1957) 


Kak u3pectuo (1), pemienue ypaBHenua Tomaca — Pepmu 
gd 


Paras | (1). 


onpee ut AIOULee cTaTHCTHYecKOe paclipeweseHve BJIEKTPOHOB B aTOMe, JOJIXKHO 
YNOBJICTBOPATb KpaeBbIM YCJIOBHAM: 


o{O) == di (2a) 
9 (x= 00) =0; ol 
@ (x = 50} =—=0, (2c), 
Kpaesbim ycsopuam (2b) u (2c) yqoBmeTBopseT 4YacTHOe pellenHe | 
44 
0 Senta £ “ 
Tlpuuap, B WeIAxX YNpOUleHHA aIbHeHWHX BbISHCJIeHHH, ; 
| 144 
oan d 
wuppepenunpya (4) u no_ctaBiaa B (1), nomyaum | 


‘ 
2 (x°2" — 3z) — xz’ (5xz’ + 6z)+3=0. (5) 
| 


Jina Toro 4ToObl Kakoe-H60 peuleHHe ypaBHeHud (5) pw noy_cTaHoBKe: 
B (4) npHBosuio K yHKUWM 9, YAOBJeTBOPsAIOWeH KpaeBLIM ycsoBuaM (2b)! 
H (2c), MocTaTouHo, 4TOObI 9TO pelieHHe MpH xX—>co cTpemMMsOch K elH- 
Hue. | 
JlorycTuM, 4TO ypaBHeHwe (4) uMeeT pelleHHe, mpeycTaBHMoe B_ Buel 


CTe€NeHHOTO pxya 


Z2= 1 + ayx% + agx?* + agx8* +... tag +... (6 


Ana KosppunvexToB dp (n= 1,2,...) momyaaem PeKYPpeHTHLIe CooT-: 
HOUICHHA 


0 = a, [na — Tnx — 6] + aydn_, [(n? — 120 + 12) «? — 7na — 6] +... 
oe + AnQn_p [(n? — 12nk + 12k?) a? —7n« —6] 4+... 


Ak + Q(n—1))2 An+1)]2 [(3 — 2n*) a? — 7na — 6] (7a 
20 


clyyae, eCIH mM HeYeTHO, H 
Qn [N?a? — Tna — 6] + a,Gn_; ((n? — 12% 4+ 12) a? —7na —b] +... 
20+ + ApAn_n [(n? — 12nk + 12k?) 2? —7n« —6] +... 
+++ FOnjo—1Anjo+1[(12 — 2n?) « — 7na — 6] + aia (n®a + 3,5nx + 3) =0 (7b) 


eyryaae, ecw m yeTHO. KosddulnenT a, OCTaeTCH MPOHM3BOJIbHbIM. 
Tlokasateb a onpeyensetcs u3 ypaBHeHus 


a ae 0, 
TKY a o, = —O0,772 u a, = 7,772. 

OueBuHO, 4TO pelieHne (6) mpH x—>oo npuOnmxKaeTca K euHHe, ecu 
= — 0,772. B stom cmyyae nocae onpexenenua xKoadputinentos pana (6) 
3 (7a) u (7b) umeem 


z= P 42 a4 20, 00979at x Oe 


0,0, 20790. 4° =*0,0,20l4ue xy 8 .., . (8) 


rKya, BOSBpalljadcb K NepeMeHHO », uMeeM 


144 
x8 (1 + ayx 0772 — 0,00279a? x—1+544 + |.) 


e= : (9) 


_ Wccneqopanwa cxoyumocTtH paya (8) MBI He npwBogum. Jina mpaKkTuye-’ 
kOrO HCMO/b30BaHHA pelmenHaA (9) B cTaTHCTHYeCKOM TeOpHH aTOMOB MO2KHO 
pannunTEca 4 uneHamM pa3ioxKeHHA psga (8). 

Ecau mpuHaTb 4HCIeHHOe 3HayeHHe  mpH x =1 B cormacuH c Hau6onee 
DCTOBEPHbIMH aHHbIMH paBHbIM 0,425, To u3 (9) HaxoquM a, = 3,316, u, 


144 


aaa caesar ee ree 
x3 (1 + 3,316x—°??2 — 0,03067x ~1544 + 0,00831x— 2316 — 0,00340x—%08)4 2 


CpapHeHve BbINHCIeHHDIX 43 (10) sHaveHui » c AaHHbIMH Byma u Kos- 
Wousa (*), MOMyYeHHbIMH Ha MHTerpupylouleli MauiMHe, NoKasaso0, uTo: 1) MpA 
4875 << x <( 0,75. dopmyna (10) faeT 3HayeHHA, OTIMUaIOWMeECA OT JaHHbIX 
rywa u Konzysaua He Gonee, yem Ha 0,5%; 2) npu x > 0,75 dopmyaa (10) 
AeT 3Ha¥eHHA, COBNagaoulMe c AaHHbiMn Byma u Kongyaana B Tpex 3Ha- 
amux wundpax. IIpua sHayenunx x< U,375 peuienue (10) Henpameuumo. 
WIHaKO TIP OYeHb MaJIbIX 3HAYeHHAX X HM Camo ypaBHeHHe Tomaca — Pepmu 
= IIPAMeHUMO JIA ONMCaHHA cTpoeHuA aTtomos (1,%). Ilostomy pemienue (10) 
DoKeT ObITb MOJIE3HbIM BCTATHCTHYECKOM TeOpHH aTOMOB B Tipejesax NpHMeHnH- 
OCTH ATOMHBIX MOJesIeH Tomaca — Pepmnu. 


IleutpaabHaA Hay4Ho-uccrenopaTenbcKad saOopaTopHAa Moctynusio 
O6pnequHenua KaszaxcTaHHedptb 10 IV 1957 


WHMTHPOBAHHASA JIMTEPATYPA 


| It. [om6aw, Cratuctuyeckas Teopus aTtoma wu eenpuMerenre, VI, 1951.2 V.Bush, 
iS. H. Caldwell, Phys. Rev., (2) 38, 1898 (1931). § JI. laugay, E. JIupmun, 
MWKpautosaa Mexauuka, 4. |, 1948. 


OM 


Jloxnagn AkawemMun HaykK cccP 
1958. Tom 1418, Ne 4 


MATEMATHKA 


B. A. KOHJPATbEB 


O KOJIEBJIEMOCTH PEWWEHHM JIMHEMHbDIX AUP SEPEHWMAJIbDH bIxX 
YPABHEHHH TPETbErO HW YETBEPTOFO MOPAAKOB 


(IIpedcmacaeno akademuxom H. I. Ilempoeckum 22 VI 1957) 


B nwactosueih paOote GyyT pacCMOTpeHbI ypaBHeHHA 


yl + p(x)y=9; (1) 
yl + q(x)y = 0. . (2 


@Myukuun p(x) ug (x) HeMpepbIBHbI pu x>Xp. | 

Pemtenue.ypasHenua (1) uM (2) HasbIBaeTcA KOM COMM MUMC A, eCIH) 
OHO MMeeT OecKOHedHOe 4YHCMO Hyled, H HE KOMNeCOMWMUMCA, eCIH) 
OHO HMeeT JIMUIb KOHedHOe 4MCO HyweH. Kak U3BeCTHO, JIA ypaBHeHHa 
BTOPOrO NOpAAKa BO3MOXKHLI Ba Cyyad: HOO BCe pellleHHA KONeOMOTCA, HOO 
BCe He KOeOIOTCA; KpOMe TOTO HYJIM JIMHCHHO He3aBHCHMBIX PeLIeHHH Mepeme- 
xaiorca. Jlia ypaBHeHult Ooee BLICOKOrO MopsyKa, Jake B npocteHuleH dopme 
(1) unu (2), 9TH CBOMCTBa He BepHbI. OWHAKO MpH HEKOTOPbIX OFPaHH4eHHAX Ha 
KoappunnexTpl p(x) H g(x) XapaKTep KoJleOjeMOcTH pellieHHit ypaBHenul (1))}| 
u (2) OyfeT Tako Ke, KaK B Cyuae NMOCTOAHHBIX p(x) H g(x), H MOXKHO ycTaHo- 
BHTb TeEOPeMbl O pa3eseHHH HyJleH Tuna TeopeM IllrypMa 2A ypaBHeHUA BTO- 
poro nMopayKa, a TakKxKe KPHTepHH KoseOmeMOCTH H HeKOeOJeMOCTH, aHaJO- 
rMuHble Teopeme Kuesepa (1) WA ypaBHeHHA BTOporo NopsadKa. 

Teopema l. Ecau 6 ypaenenuu (1) @ynkyusn p(x) ne menaem 3Haka, m 
Me ocOy OBYMA NOCACOOBAMeALHELMU HYAAMU OOHOZO pelwleHUuA neocum He Gore 
Oeyx HYynett Atob020 Opy2o2o pewmenua. 

Teopema 2. Ecau 6 ypaenenuu (2) q(x) >0, mo meocdy Osyma no 
cAcdocameAbHolMu HYAAMU KaKOe0-AUbO pelleHUA AeIKUM He Oonee uemoIpe 
HYyAett stoboeo Opyeoeo peweHun. ti 

Y ypasnesua y'Y + y= 0 cyulecTByer pelieHve, Mexqy AByMA HyaMH 
KOTOPOoro JlexKaT YeTHIPe HYJIA Apyroro pewieHus. 

JlokasaTebcTBO Teopemb! | OCHOBaHO Ha TOM (pakTe, 4TO ecum p(x) >0 
M y(x)— peeve, uMeloujee KpaTHbIt Hysb B TOUKe X,, TO y(x) >O0 mpm! 
X< x, B cayyae p(x)<(0 MbI ucnonb3yeM TO, 4TO pellieHHe, uMeroee 
KpaTHBIM HyJIb B TOUKe X, BO3pacTaeT BIpaBO OT X. 4 

B ocnope JoKa3aTebcTBa Teopembl 2 NexHT YyTBepxKAeHHe, OKasaHHoe 
B padore [IIpena (?): He cymlecTByeT peleHuad ypaBHeHua (2), oTMMUHOTO OF 
TO*KHECTBEHHOrO = HYJIM, Takoro, 4To y(a)=y'(a)=y(b)=y' (b) =0,) 
a= 0. . 

Teopema 3. Ecau 6 ypaenenuu (1) p(x) He menaem sHaKa, mo cy- 
wuecmeyem HeKoneb6moweeca pewenue. 

B caywae p(x) >0 eceeda cywecmeyem noaootumeronoe mMOHOMOHHO yOot- 
6arolee pewlenue; ecau ote p(x)<0, mo moocHo Halimu noaootumearonoe 
MOHOMONHO é6o3pacmaroiee pewenue. Ecau p(x) meHAem sHaK, mo ymeepoi- 
OeHue meopembl He 6epHo. | 

MoxKHO TIpWBecTH KpHTepHi, Kora Bce pelleHua ypaBHeHHA (1) Kone6- 
guoTcsa. Hanpumep, pce pemeHua OyfyT KovleOmOMMMucA, ecaM p(x) o62a-; 
22 | 


| 


‘T CJI€MYIOWWMM CBOHCTBOM: CYIeCTByeT TOCJe2OBaTeJIbHOCTh MHTepBasOB 

5 On) TaKUX, YTO b_—a,>a>0, lim a_= oo, lim inf p(x) =+0, 
n> co n+ co (Aon, bon) 

L sup = p(x) = — co um p(x) Ha (bp, Qn41) WMeeT TOMDKO OMHH HYJb. 

(Gon—1» San—1) 

M3 stToro, B uacTHocTH, cvJle_yeT, 4TO Bce pelleHHt ypaBHennsa 

+ x sinx y = 0 koneOsmomneca. 

Hyxe MbI UpuBexem TeopemMbl Jia ypaBHenua (1) u (2), avasoruunpie 

speme Kuesepa fia ypaBHewuaA BTOporo NopsyKa. 


Teopema 4. 1) Ecau 6 ypaenenuu (1) eee t+a(y)+ : 


3 * So = 
Ey (Xx 
€,(x) > 0 u maxoea, 4mo \ aul dx = oo, mo cywecmeyem gyHOameH- 
tomer cucmema pewenul maka, “mo OOHO U3 BXOOALUUX 6 Nee pewlenutt 
i 


“OMOHHO cmpemumcaA K HYAO, A O6a Opyeux KoAeOMomMCcA U UX HYAU 
jeOyromcn. 
| 2s 4 VB) 4 

YEG | AACE Poa ect ed ea Mnniacy ay ee 


p 
we) > 0, e3(x) > 0, \ nes ac oO, \ sate dx<i@, mo pewenua 
veHeHus (1) He KOAeOAONCA. 


3) Ecau p(x)<(— ca! —& ite, 20e€ &4 (x) >0,{ a dx = o, 


cywwecmeyem GytOamenmanbHan cucmema pewenuti, O6a us KOMOpoLx 
eOmomcna Uu Ux HYAU 4epedyiomcA, A mMpembe MOHOMOKHO cmpemumca 
CO. 


Teopema 5. 1) Ecau 6 ypaenenuu (2) ee ads 81 (x)>0, 


a (x 

1) ay — CO, MO 6Ce pelleHUA YPabHeHuA KONeOAIOMCA. 
[oo} 
&2 


2) Ecau ieee 20€ &.(x) > 0, \ fe dx = 00, “nio” = cyiue- 


syem GbyHOAMeNMAACNAA Cucmema peweHUli, cocmosmyan us Oeyx KoONeo- 


UUXCA U OBYX HeKONCOMOWWUXCA pelwleHuli, Npu4em OOHO U3 HNeKOAeOAIO- 
ACA pewenutl MOHOMOKHO cmpemumcA K HYyAIO, A Opy2oe K + oo. 


eee Nl a0 


2) Ingdy< oo, \ ea indy 0c, mo pewenun ypaeHenusa (2) HeKO- 
| x 


MOUUEC A. f 
Tipu spmomesun ycnosua 1) Teopemp 4 HeT HeKOMeOJNOMMXCA peleHHH, 
Me MOHOTOHHO CTP€MSMMXCH K HYJIO; 3HaYAT, CCJIM HeKOTOpOe PeleHHe 
eT OJMH HyJIb, TO OHO uMeeT OecuHceHHOe MHOXKECTBO HyVJIeH. 


-(2¥ 3 4 
Ormetum, uTo ecm B ypapHenuu (1) p(x)< poles cig er (x)) eden) 


ecTByeT (PYHJaMeHTasIbHand CHCTeMa peLIeHHH, COCTOAILad U3 HeKo1eOJIt0- 
XCA pemleHHi. To »%e CaMoe MOXKHO yTBepKAaTb Mpo ypaBHeune (2), ecm 


) << 4 = (x) , 
Hekome6emoctTb pelenua ypaBHenua. (1) mpu | p(x) | Sara H ypaBHe- 


4 3 
(2) upu |g(x)|< maa cilelyeT 43 pesyIbTaToB Co6ossa (*) OTHOCHTeJIbHO 
MITOTHYeCKOrO TOBeMeHHA pellienuli JIMHeMHEIX ypaBHeHul. B  curyuae 
) <4 wn |g (x)|<+; HeJIb3A 3 ero padoTb oMpezeiHTb, OyAyT mM 


CHUA KOJIeGaTEcs. OTBeT Ha STH BOMpOCb! JatoT Teopemb! 4 uO. 
23 


AHaJIOrHuHbI TeOpeMaM 4u5 CIE YIOUWWe TCOPeMbI, OCHOBAHHBIe Ha NOBe eH 
co 


( perde Hu \ qx"dx. 


Teopema 6. Ecau 6 ypaenenuu (1) (|p| xdx = + 00, mo cyujecmeye i 


cbyHOAMeHMANHAA CucmMema pewleHUti, COCMoALAA US OByx KONCOAIOLUUXCS 

u OOHO2O HeKoNeOsoiuecocA peileHuA. 
co 
Teopema 7. Ecau @ ypaenenuu (2) ( 9x*dx = 00, g(x) > 0, mo eq 
foo) 
peueHus KoNeOsomcA; ecau | gx’dx = —oo, g(x)<0, mo cytwecmeyen 
QyndameHmanoHan cucmema, cocmosiwaa us Oeyx KoneOmrmujuxca t O6Y3 
foe) fore} ' 

si If 

HeKoNebsolMUuxcA pewenul. B cayuae \lpl ax < oO, \la | dx<ico pa@ 
wenun ypaenenutt (1) u (2) 6ydym HeKoncOnwtuumuca (amo caedyem 
acumnmomuueckux dopmyna Coooara (?)). 
B 3aKJIOUeHHe OTMETHM, TO peleHHA ypaBHeHua (2) Bce OyzyT Komed 
JIOUWMMHCA, eciH g(x)—3HakonepemMeHHad (PyHKUHA, HO MNOJO*KHTeJIbHAS 
yaCTb ee BECbMa OOJIbUIaH, HaipHMep, eCJIMCYyMLeCTByeT NocseOBaTeJIbHOCT! 
(Qn, On), bn —Gn>>K>0, lima, =-+ 00, lim inf q(x) =-+ 00, um 


n->oo n> Cc (ay, by) | 

by — Qn +00 pH noo, HO inf q(x) >a>0. Stomy ycnosuio yAOBIe 
In» On 

TBOPHIOT, HallpHMep, (yHKUwH x*sinx mpH a >>0; sinx* npo a< 1 ut. 


Mockosckult rocyfapcTBeHHbIii yHHBepCHTeT Mocrynuio 
um. M. B. Jlomouccopa 20 VI 1957 | 


WMTHPOBAHHAS JIATEPATYPA 


1B. B. Crenauos, Kype gnbdepenuuanpnpx ypapnenuli, 1953. 2H. Wpel 
Uexocnopallk. MaTem. KypH., 4, B. 1 (1954). 3H. M. Co6o0ab, JAH, 61, Ne 5 (1948 


Joxnagn Akagemuu nayk CCCP 
1958. Tom 118, Ne 1 


MATEMATHKA 
B. Ml. KOHOMJIEB 


OB ACHMIMTOTHYECKOM MNPEXCTABJIEHHM PEWIEHMH 
JIMHEHHbIX JY®OEPEHUMAJIbDHbIX YPABHEHMM 
BTOPOTO NOPAKA 


(ITpedcmaeaeno axademuxom A. A. Jopodxuyoixeim 27 VI 1957) 


| 1. Paccmotpum gudcdbepesunatbHoe ypaBHenue 
k(x) y" + p(x) y’ + [Mo(x) +a (x)ly=0, a<x<o. (1) 


Cneqyroulaa cxeMa oOo6ulaeT pasMunbie MeToyb! (1-18) nomwyyeHua acuM- 
JTHUeCKHX IIpeACTaBJIeHHH pelieHHA ypaBHeHuaA (1) mpH OombuMx A Kak B 
uae, KOrfla ypaBHeHve, He MMeeT OcOObIX TOYeK, Tak HW B CJIyyae UX Ha- 
Wal. 

-Samenol Bula 


4==x (1), 5 Y= AOS c <d, (2) 


<t 
aBHeHHe (1) Ha HEKOTOPOM oTpeske A ay xX <b, <b mpuBogutca Kk BuLy, 
‘cojlepxKallemMy WleHa C NepBoH MpousBOAHOH: 


2" + De (t) + o(f)]z=0. (3) 


SaTemM, B OOUleM cuJIyyae, K 9TOMY YpaBHeHHIo MOROupaeTcA «6sIM3KOe» 
BHeHHe 


U" + [29 (t) + 9 (t) -o(t)]U =0, (4) 


TOM cCMBIcCJIe, TO (byHKuHNA w(t) Bclony Ha [c, d] Np ocTaTouHO Gollb- 
x A Maga mo cpaBHennto c )%0(t) + Y(Z). 
@Myukuua w(t) MomOupaeTcA Tak, 4TOO 3aMeHOLi 


emery yenymae) (5) 
‘ABHEHHe (4) npHBoguocb K ypaBHeHHIo 
Ve+o()V=H=0, —wKcyCi<s<+o,. (6) 


yee PelleHHe KOTOPOrO 3amHcbIBaeTCA B 3aMKHYyTO opmMe yepes UsBeCT- 
r cpyHkunu V, (6) w V2 (6): 


V (&) = eV (&) + V2 (6), W Vy, Vo} 0. 
Bosspatiaicb K NepemMeHHbIM ¢ u U, wmMeem 
U (t) = VF les E(t) + Ve & (0). 


| O6ujee pemienue ypaBHenusa (3) umeTca B cbopme 


z(t) = eS [cy (t) Vi (E (£)) + C2 (4) Vo (8 (2). 


TIpuMenasd MeTO, BapHallMu, TomyyaemM Ain onpewesenns z(t) wHTerpaJb 
Hoe ypaBHeHve Bowpreppa, pelllenve KoOTOporo OObIUHO HaXOJHTCA METOJOM 
MOCIeNOBaTeIbHbIX NpHOmmKeHHH. Tlomysaembid Mp 3TOM pA AA onpere 
jenua z(t) OJHOBpeMeHHO ABJIAeTCA HM ACHMIITOTHYCCKUM PxXOM IO h. Octa- 
eTcsa JIM MpouspectH saMeHy (2), YTOObI NOAYAHTb acMMIITOTHYeECKOe Mper 
cTaBsleHHe pewienua y (x) ypaBHeHua (1). . 

B spiGope cbyHkunn &(t) 3aMeHbl (5) HMeeT MeCTO HEKOTOPbIN MpoH3BOU, 
OMHaKO BCe BOSMO2KHbIe CJIyYaH MOAYMHEHbI CieyIouleMy yCJIOBHIO ((24), § 6@ 
erp. 115—117): } 

Pemenua ypapnennli (4) u (6) cBa3aHbI MexAy COOOH COOTHOLICHHEN 


V@)= aes (t) Torga H TONbKO Torna, Korgqa §=§(t) yOBNeTBOpsel 
udepenunasIbHOMy ypaBHeHHI0 


2 4 r 
(Byo@ =e O+oO+oO—z eM (7 
rye {6, t} — ulBaplleBa NpoKsBosHaa. 

Bui6upan B (7) cbyHKiMio w(t) pasuHUHbIM OOpasoM, MbI BCAKHH pas 10: 
JIYWUM BONE ONpeweueHHy!o PyHKuUHIO (ft), XapakTep KOTOpOH, pasyMeeTCAy 
6yqeT 3aBHCeTb B TepBy1o Ovepedb OT BAA cbyHKuNH ¢ (6). | 

Bosee o6imuM MpHemoM HaxoxwKeHHA cbyHkimn €(¢), HaM KaxKeTCH, HY2KHO 
C4UNTAaTb Ce yIOUNH. 

[lonaraa 


0) =+& 8-90 +(F)s ©: © 


NOJy4HM JIA onpefetenua €(t) ypaBHeHHe 


da 9 (2) 
# an o (2) suey 2 


rae d@yHkuuto s(&) MbIl NOAONpaeM, HCXOA u3 COOOpaxKeHHH MpOCTOTHI BbIYHC: 
jieHui. OnpewemuB Takum o6pa3om ¢(t), Mbl, TeM CaMbIM, OMpeJeHM OKO 
YaTeJIbHO w (ft). 

Sameuanuua. 1) YuacrByroulue B 3aMeHe NepeMeHHbIX (PYHKWAMH MOry: 
UMeTb OCOOeCHHOCTH, KOTOPbIe cJIeAyeT CTPOro YUHTbIBATb BO BCeX Nocwe Lyi 
UMX BbIUHCJICHHAX. 

2) Bug 3amMeHbt (5) OOyCJIOBNIeH CTPeMJICEHHeM MCKJIIOUHTb BO3MOKHOCTE 
NOABJICHHA UWleHa C MepBoH MpousBOAHOH HM MOJYYATb B JeBOH YaCTH HYKHBIE 
onepatop L[V])=V"+<c(&)V, yRE<S. 

3) Tlepppie aieHbI acHMNTOTHYeCKUX MpescTaBNeHuli OykyT cokepxKaTb 
HJIM WHbIE XOPOLWO H3y4yeHHble (PYHKIMH (TpHroHOMeTpHyecKHe, SeccesleBbl H Ap 
B 3aBHCHMOCTH OT Toro, KaKOH onepatop L[V] 3anucaH B meBOH YacTH ypaB 
HeHua (6). Buy sToro onepaTopa onpedeiaetca No ypaBHenuto (3) ((!2), erp. 4), 

4) Jlna MowyyeHHs aCHMITOTHYeCKHUX peAcTaBenui pellienui y (x) ypaB 
HeHua (1) Ha Bcem oTpeske [a@, 6] Npw HanuuuH AByx uM OOMbUIerO 4NCH 
OcOObIX TOUeCK HeOOXOAMMO elle MpOW3BeCTH CKJIeHBaHHe OT eJIbHbIX KYCKO 
pemenui y(x). Haumenbinee unc0 M pacnosoxweHHe OTpesKOB [Qy, bi], Ha KO: 
TOPbIX OCYUJCCTBJIAIOTCA ONMCAHHBIE BbILUe MOCTPOCHHA, ONPeMeMAIOTCA YHCVION 
M Tlolox%KeHHeM Ha [a, 6] ocoObIx TOYeK ypaBHeHua (1). 

2. IIpumennm sty cxeMy K TOcTpoeHwio acuMNToTHyecKHx mpeycTaBseHul 
Ha BC€M OTpe3Ke pelleHHH YpaBHeHHA, COAepxamero OCOGeHHOCTh Bua Soviet 
oOmlero, YeM paHee paccMaTpuBaBIMHeca: 


xy" + x*Ap (x) yf + [exter (x) —G(x)] y=0, O<xe<l, (9 
rae p (x) — Aupepenmupyemaa bynkuna, Oa <2, B>—2, x2-%g (x) ELip1 


r(x) > 0 — ABpax pl Aucdpepennupyemaa byHKUMs. 
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pousBeyA 3aMeHy 


y (x) = x-PORexp [- = [Pe 2 ax] 2 (a), (10) 
4HM ; 
2" > [\?xBr (x) + sx-2 + gy (x) x1] z = 0, (11) 


0) 2 “ 
9x (x) = — Qi (x)+ if = a + sa —_ ae ; 


xQ1 (x) =— Q(x) —Q(0); xpi (x) = p(x) — p (0); 


geen 6 42: 
pasy 2%xe 10 ypaBnenuio (11) nog6upaem onepatop 
LIV] =V" + [6% + se2]V, O<t< oo. 
LjleMoBaTeIbHO, PyHkuwio & = &(t) onpeqemuM u3 ypaBHenns 


fai a ee 56 


Ecan ppi6patp s(é) = s§-2, To oKaxKeTca, uTO ypaBHeHHe 


| U” + [dxer (x) + sé? + gy (x) x1 + 0(x)] U =0, (12) 
aM) Ogres ae | worn) Pee 
Bio egal lacs nee (ye)? 


n() = [242 var@ar] 


0 


+HOH 
parE, Va len / ay (13) 


PBOAHTCAH B ypaBHeHHe | 
Ve ae pe sey V 0. (14) 
eee YTO @ (x) = o(=): Tora Kak 

MxPr (x) + sx? + gy (x) x1 =O (=) » «+0. 


| Ree ypaBHenue (11) B Buge 


2” + [Mx8r (x) + sx? + (4) ¥* + @(x)] 2 = a(x) 2, 


i ero pelleHve B dopme 


) 2 (x) = 04 (2) Ur (2) + 62 (8) Ua 
| 27 


U1. (x) — ABa JHHeHHO’HeSaBUCHMbIX pellleHHA ypaBHeHHA (12). CorsacHo (Ie 
— = 3 
Ui (2) = OH (EY VaalE (2), 


rae Vi.(&) — ABa JIMHeHHO He3aBHCHMbIX PelleHHA ypaBHeHHA (14), KoTopbie 
B CBOIO OYepesb, BbIpaxkalorca yepes OecceseBbI (PYHKIMM NPOWSBOJbHOrO Mi 
exca. B 3TOM MOxKHO yOeQUTbCA, OCyMeCTBUB B ypaBHenwu (14) 3ameHy 


2 4(8-+2)/2 _ {B42 ,\pl2(8+2) 


Takum 06pa30M, OKOHYATeJIbHO TIpHHAMaeM 


rate) (q25)"(Ge selva), Gy 
0 


rye » = FPO Ole , v0, 1,.2,... Beryvaev=0, 154 


OMHO u3 pemenult Uy .(x) cmekyeT HaflexKaujuM OOpasoM 3aMeHHTb. 

Vcnonmpsya (15), 8 caMom o6ujem cmyyae ypaBHeHua (9) yAaeTcA Nos 
UHTb MpeACTaBJeHHe JMU JWI OHOrO YacTHOrO peweHua ypaBHeHusa (11) 
43 KOTOPOrO OAHO pelmeHHe ypaBHeHua (9) NowyyaeTca B BUTE 


Yi (x, A) = (= iio x—P(0)I2 Ga) Se 


xexp[—$-| 220. de], (0 VHIFOTE) + 00% A" max Us 


Oe 0<t<x 
(1 


0 0 
[Ip AonouHuTeIbHBIX TpeqMoONOKeHHAX O (PyYHKUMAX p(x) H g(x) MOryT Ob 
BBIYHCJICHbI H JaJIbHelilIMe WNeHbI aCHMNTOTHYeCKOrO MpeAcTaBseHHa (16). 
Pemenue (16) peryaapHo nph x=0. Bropoe peuieHHe ypaBHeHui (§ 
JIMHeHHO HesaBHcHMoe c (16), HaxOHTCH OObINHBIMM JA JIMHeHHbIX ypaBH 
HMM BTOporo NopsAdKa Tpvemamu. ; 
B uactublx caryyaix ypaBHenua (9) ((2"), cTp. 36, 63) cxema JaeT BO3MO} 
HOCTb NOJYYINTh NpescraBsienwe cpasy IA JByX JMHeEHHO He3aBHCHMbIX f 
wenn. Ouako B 9STHX cuyuaax Ha r(x) H q(x) HakJagbiBaloTca Ood 
2KeCTKHe OrpaHHueHHs, 
B saksiouenve NpHHonry ray6okyro 6ularogapHoctp akay. A. A. Topo 
HHIbIHy H mpod. C. M. HuxompeKkomy 3a coseTbl H yKa3aHHa. 


Capatosckuli rocyapcTBeHHbiit yHuBepcuTeT Tocrynusio 
um. H. I. Gepupiuiesckoro 27 VI 1957 
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Joxnagn Akafemun nayk CCCP 
1958. Tom 118, Ne 1 


MATEMATHKA 


K. ®. MAJIABKO 


CXOJIMMOCTH PAJOB ®YPbE MO CHCTEMAM THIA {¢ (nx)}, 
BJIMA3KHM K TPHTOHOMETPHYECKON CHCTEME 


(ITpedcmaeneno axademuxom A. H. Koamoeopoesim 10 VII 1957) 


yetb L,[— x, x] — MpocrpaHcTBo HeYeTHBIX KOMIVJIeKCHOSHaUHEIX cbyHK- 
C CYMMMPyeMbIM KBaypaTOM MO,yA Ha [—7, zc]. Kaxyyio dyHKUHIO 
2M CUMTATb TepHOAMYeCKH MpOfsOJKeHHOH c TepHodoM 2m Ha BCIO 4dHCIO- 
npamyro. Ilo s3afanHom dbyHKuHH ©(x) NocTpouM cucTemy dyHKUHi 
1x)}, n=1,2,... Bonpocamu NomHOTbI NOAOGHOrO pola cHuCTeM 3aHuMa- 
MHOrHe aBToppl (1 °). 

‘acCMOTpH¥M pan Dypbe dyHKuuH o(x%) NO TpHroHoMeTpHueckoH cucTeme 
nx} 


~ >) by sin kx. (1) 
h=1 


io 6,0, TO HeTpyMHO MoOcTpouTbh cucTemy {£,(x)}, COMpsAxeHHY!O 
eme {9 (nx)}, T. e. CIOS NE Asia KOTOPOH (9 (NX), Pr(x)) = Snp. Cuctrema 


ly )} uMeeT BH 2n(X =a Ank Sin Rx. 
k=1 
Jia Kaxkon PpyHkuan F (x )€L,[—«, =] MoxHO mocTrponTb pax Pypbe 
tucteme {0 (nx)} 
foo) 

F (x) ~ Dy ane (kx), (2) 

k=1 

ws e 

KOS@PHUHEHTH! Q, ONpeWeAIOTCA TO POpMy aM a, = \ F (x) gp (x) dx. 
—T 
Bajlaua HacTOAMeH 3aMeTKH 3akKsNOUaeTCA B TOM, 4YTOOLI HaliTH yCJIOBHA, 
pbie HafO HaslOKUNTb Ha *yHkuMio F(x) u cucremy {9(nx)}, Maa Toro, 
bl pad Pypbe sToH PyHkuMH MO cucTeme {9(NXx)} CXOJMJICA PaBHOMepHO, 
Wy, MOYTH BCIOLY HIM B CpefueM K F (x). 
aCCMOTPHM psx, Mo cucteme {sinnx}, HMeIOWMA Te %xe KOSPPuIMeHTHI, 


w pax (2) 


>) a, sin kx. (3) 


h=4 
Ipeqnos0%xHM, TO KO pEICHTE! pana (1) yAOBNeTBOpAIOT YCJIOBHIO 


bp | <i + oo; Torna 9(x) = y b; sin kx. 

k=1 
603HauHM YacTHy!O CyMMy psa (2) uepes S,(x), a YaCTHy!O CyMMy pxza 
yepes t, (x). Mmeer MecTo cooTHomeHue 


Sp (x) = Ontn (kx). (4) 
, ite 29 


TIpeanonoxnM, uro pag (2) cxoqurca B cpeqHem kK dbyHKitnH F (x), a ps 
(3) cxoQuTCA B CpeqHeM K HeKOTOpOH (yHKUWHH f(x)€L,’[—, x]. Torga I 
paBencTBa (4) culenyer, uTo F(x) u f (x) CBA3aHbI COOTHOMICHHEM 


F (x) = >) Onf (Ax). 


kR=1 


TakuM O6pa30M, BOMpoc O CXOZMMOCTH B cpeqHeM psxfa (2) K F (x) Mox 
W3y¥aTb C TMOMOMLbIO (pyHKIMOHaJbHOrO ypaBHeHus (5), roe F (x) — 3aqjaHHe 
byukuns; {b,}— JaHHble yucsa u f (x)—MUcKOMad (yHKUHA. 

Jlna Toro uTo6bl c(bOpMyIMpOBaTb YCJOBHA, HaJIOXeHHble Ha KosPppulnel 
Tht {bp}, HOCTaTOUHbIe WIA pelleHHA ypaBHeHHA (5), BOCcMObsyemca oOUy 
H3BeCTHBIM TIOHATHCM MYJIbTHIJIMKaTHBHOH (byHKIMMH, a Tak%Ke HEKOTOPBIM) 
Teopemamu, NosyyeHHpimu B. A. Kosnoppim (°). 

Ilycrb memoe uncno n>>O uMeeT pasoxKeHve Ha MpOCTble MHOXKUTEeJ 


ap (Nn) 
— paw pale) are Bust : 
PAC Py Py ++ +1 Pjr+++—TMPOCTHIe YC, pacnoJOXKeHHbIe B BOSpAacTaloUle 


nopayke. KaxgoMy Mpocromy 4HCJy p,; MOCTaBHM B COOTBeETCTBHe KOMIIJIeK 
Hoe repemMeHHoe z;. Uncury n, wMeroulemy pa3uioxKeHHe (6), cTaBHM B COOTBE 
CTBHe (yHKILHIO 


p(n) = 2a). gaan), zjna” (m= 2,8, 2s) (0 eee 


@MyHKUHA (1) ABIACTCA MYJIbTHIJIMKATHBHOH (byHKWHel OT 7. 
PacCMOTpHM MHOXKeCTBO MOCeLOBaTeIbHOCTeH KOMIJICKCHBIX YC 21, Za, 


foo} 
.,2i,+++, YHOBJETBOPAIOMMX ycuoBHAM: 1) |z;|<c 1; 2) >} laPr<qa+ 
i=1 
QTO MHOx*KecTBO Oyzem oG6o3HauaTb G. I[loceqOBaTeJIbHOCTb KOMIVJICKCHBE 
yHcesl {Z1, Z,..-,2i,-.-} OyeM Ha3bIBaTb TOUKOH B OOsnacTH G. 
Onpegenenue (°). A pom nasbipaetcn (byHkWHA OT X UH CUeTHOR 
MHOXKECTBA KOMIIJICKCHBIX TI€PCMCHHBIX 21, 2.,..-,2i,--., OMpeemeHHan cH 
TyIOWlMM OOpa3soM: 


leo) 
; M (oz. et Ne a uw (n) sinnx. 


n=1 


Jlemma (B. A. Koauos (°)). aa Kascdott duxcuposanxoti mouku 
obnacmu G pxd (7) cxodumca 6 cpedHem u a0po M (x; 21, 29,..+ 2%, « 
npunadaexum «x Ly[—x, t]. 


MeHHBIX {21, 22,...,2j,...} Ha3bIBaeTCd COW3HOH yHKuHeH 39 
MEHTY (x), CCIM OHA ONpedeneHa cuIeMyIOUluM O6pa3om: 


Tw 
4 ee 
WM? {z,, Zay cielo Ree =— \ MAX; 23; 231555 2 ees 
—T 


BosbMem Jia cbyHkunn 9 (x) €Ly[—x, x] pag Pypve (x) Si b; sin 
k=4 


Torya colosHaa byHkuna Aa anementa o(x) OyyeT uMeTb BUT 


D? (21, 24d vet de Ee): 
ke 
30 


= , 
Takum oOpasoM, Kax oii dyHKunu 9 (x) €L.[—-x, =] MoxKHO nocTaBHTb B 
BETCTBHE pA 


21 Ont (k). (9) 


PaccMOTpuM MHOxKeCTBO TOCIeMOBaTeJIbHOCTeli KOMIMVICKCHBIX ance 
Za) +++) Zi, +++}, YMOBJETBOPAIOMIMX ycsOBHIO |2z;|<ptt* (e >0), raze p, 
b i-€ lIpocTroe yHcO. ITO MHO*KecTBO Oyyem O6o3sHayaTh Gy. OueBngHo, 
iG Gy. 

a , 
Onpegeneune. Ilycrb mana ynxuus o(x)EL,[— x, x], os) = 
eo) 


bp sinkx. Cuctema {9 (nx)} naspipaetca O 1M3KOM K TpHroHOMeT- 


p=] 


meckOH CucTeMe {sinnx} umu T-cucremoli, ecmu KoaddpunmnentE {bn} 
/BJICTBOPAIOT YCJIOBHAM: 


Pay (9) a6comtoTHo cxoquTca B O6macTu Gy; 10 
Pay (9) He umeeT Hye B OOmacTH Gy. a) 


\Zameuaune. Ycnosua (10) BeinoHatoTca, HanpuMep, B ciyyae, ecu 
bs |> Dy [be |2'** (11) 
k=2 


[echarnoe He€BepHO, KaK MOKaSbIBaeT CJIeEAYIOWMH MpHMep: CyulecTByIOT 
KKUMH 9(X), QA KOTOPBIX ycnoBua (10) BpIMmOuHeHbI, B TO BpeMaA KaK 
topne (11) He BHImOHeHO. 


eee 0 on a) 
IIpumep l. o(x) = >) a (0 != 1); » bi (Rk) = iD ae SE 
k=0 k=1 k=0 


ae Acno, uro 3fecb ycopua (10) BbImOHeHbI, a ycJloBHe 
=O 

He BbIMOJIHeHO. 

Tenepb copMyJIMpyeM yCOBHA, MOCTaTOUHbIe Aid pelWleHHA (byHKIHO- 
bHOrO ypaBHeHHsl (5). 

Jlemma 1. Aaa mozo umobol dynkyuoHarbHoe ypaenenue 


F (x) = >) baf (Rx), 
k=1 


F (x) —3adannan gyxxyun us Lz[—z, ]; by, bg,.--, On, ... — 3a0aH- 
r wucaa u f(x) —HeuseecmHan yHKYUA, UMeAO peweHUe, Jocmamouno, 
b601 p20, onpedeasiowuti yHKYUIO C4emHOeO MHOIKECM6A KOMNACKCHOIX 
| co 


lemeHHolx D (21, 29,-- +5 Zi, + = > bpp (k), AbcoAMOMHO CxOOUACA 6 O6AACMU 

| R=1 

[|2i|< pits} u umobo dynxyua D (2, 22,--+52ir-- .) He UmMena HNyAell 6 

oe Ob6zacmu. IT pu amux yCAoeuUAX pewleHUe MOICHO npedcmasumb 6 
co 


fxn= > A,F (kx), npusem Koap@uyuenmo: A, yooeremsopsiom ycao- 
k=1 

Baten n scone. aac), 

k= 

AC TOMOMIEIO JleMMbI 1 MOXHO NOJYYHTS CJleMyIoulve pesyJIbTAaTHI. 
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Teopema 1. Kaxoea 601 nu Oona dynxyun F (x)€L,[—t, t], px0 
Pypve smo myuxyuu no T-cucmeme {9 (nx)} cxoOumca @ cpedHem K F (x) 
u pad, cocmasneHnoui us cymmol Keadpamos Koappuyuenmoe Pypve smou 
ynkyuu, cxooumcs. 

Cnenactsue. V3 teopemp 1 Biirekaet, uTo T-cuctema {9 (nx)} ABJIAeTCH 
VIOJIHOH CHCTeEMOH B IIpOCTpaHCTBe Li{[—7, =] M 4TO, KpoMe Toro, OHa AB 
jinetca OasHcom Pucca B 9TOM IIPOCTpaHCTBe. 

Teopema 2. JIna moeo umo6er psd Pypoe (2) HenpepoieHot YHK- 
yuu F(x) no T-cucmeme {(nx)} paeHomepHo cxoduaca K F(x), Heodxodumo 
u OocmamouHo, umobel coomeemcmeyrouut mpueoHomempuueckut psd (3) 
paeHomepHo CxOOUNCHA. 

V3 teopempr 2 nu siemMbI 1, B YaCTHOCTH, cJleqyeT, 4TO ecu PyHKUAS 
F (x) ymosnerpopaer ycuosuio Jlunummua nopayka « (O<a<1), To paJ 
@ypbe stoi d@yHkKuMH Mo T-cucTeMe PaBHOMePHO CXOAMTCA K 9TOH PyHKUAM, 

Teopema 3. [aa mozo umobel pad Pypee (2) Henpepolenod Pynkyut 
F (x) no T-cucmeme {9 (nx)} cxoduaca @ Kascdok mouke K F (x) u 4umobe ee 
YaCMNole CYMMbL OblAU OepaHuueHol 6 COBoKYNHOCMU, HeoOxXCOUMO u Oocma 
mouHo, “MOGHoL CooMmBeemcmeyroUul mMpuzoHOmempu4ecKUu PAO (3) CxOOUACA B 
KaocOoli mouke K HenpepeleHolt dynKyuu f(x) uU 4mobol e20 4acmMHole CYMME 
OblAU O2paHUU4eHbl 6 COBOKYNHOCMU. 

Teopema 4. Jz moeo umobu pad Pypoe (2) @ynkyuu F (x) € Lane 
cucmeme {9 (nx)} noumu ecrwdy cxoduaca K F (x) u umo6ol e20 4acmHole CYMMAL 
UMCAU CYMMUPYemMYIo MAaXCOpaNmy, HeEOOxXOOUMO U Oocmamo4HoO, umobel Coomeemes 
cmeyroujutl mpueoHomempu4ecKkuti pO (3) nowmu ectody cxoduacan K f (x)E 


‘ 3 
€L,[—7, x] u umo6el e2o “acmHole cyMMol UMEAL CYMMUpYemYyIo Madopanmy 
oo 


M3 Teopembl 4 BbITeKaeT, YTO JIA PAQOB Bua > ane (kx) no T-cucTe 
h=1 

me {¢(nx)} cipaBequiuBa Teopema Kosmoropopa— CemmBepcTospa—IInecuepa. 

Teopema 5.JIlycmo. daxa T-cucmema {o9(nx)}. Ecau cxodumca pHi 


oO 


; 
> ai,Ink, mo psd (2) cxodumca noumu ecwdy. B wacmxocmu, ecau pad (2 
Rk =2 
. 
sensemcsa pi0om Pypoe gynKkyuu F (x)€L,, mo on cxodumca noumu ectod 
KP (x). 
IloqoOnbli pesymbTaT, YTBePKLalOUlM MMWIb CXOJMMOCTb NOYTH BCIOM 
co 


pana (2) qua cuctem {p(nx)} c ycmoBuem > |b, |< +00, koTOpoe He ode¢ 


het 
Me€YMBaeT NOJIHOTbI CHCTeMbI {9 (1x)}, Obl nomyyeH B. ®. Tanomkuypm *. ¥ 
Jia CyMMHpoBaHua paya (2) MeToyqom Tenmuua cipaBeqmuBbl TeOpeMBl| 


pema: 

Teopema 6. Kaxoea 60 nu O6blaa Hewemunas, ecrody Henpepolenad 
nepuoduseckaa c nepuodom 2x qynKkyua F (x), px0 Pypee smoti dynxyut) 
no T-cucmeme {p(nx)} memodom (C, 1), pasnomepHo cymmupyemcsa K amoli) 
Qbynkyuu. 


Iloctynuso 
10 VII 1957 © 
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Horaangn Akayemun nwayx CCCP 
1958. Tom 118, No 1 


MATEMATHKA 


A. A. MAMEXOB 


SAMAYE O TIPOJOJIBHOM H3PHBE CTEPKHSA NMEPEMEHHOM 
| DKECTK OCTU 


(Lpedcmasaexo axademuxom II. C. Aaekcandposeim 26 VI 1957) 


panava O MpOMOJIbHOM usruOe CTepxKHA NepeMeHHOH 2KeCTKOCTH 9 (s) MIpu- 
v (7,°) K OTbICKaHHIO peleHHli HemHHelHOH KpaeBol samaqu 


ae = — Pos) y(s) [I-(Z) |", 9) =4 (1) =0, (1) 


— Harpyska; y(s)— porno (cm. yeprex B cTaTbe (*)). Tlocne 3amenpi 


d2 
4) _ _ 9(s) (2) 


Ha CBOJMTCH K OTbICKAHHIO HeHYVICBbIX PeWIeCHHH HeJIMHEHHOTO MHTerpadib- 
ypaBHeHua 


TI 1 2\4/s 
9(s) = Po(s)\K(s, t)o (t) dt- { — Vee wat] | (3) 
SCE Sy Se 
He Py re muput<s. S 


1 
) 
(paBHeHHe (3) OblO UCCIeEqOBaHO MeTOaMH HesMHeliHOro (pyHKIUMOHAJIbHOrO 
3a M. A. Kpacuocembckum (7) uw Gomee nomHo VW. A. Baxtuupim u 
Kpacuocempckun (*). B uacTrHocTH, MMH ObIJIO NOKa3aHO, TO Ip 
3kax P w3 HeKoTOporo uHTepBana (P), P,-+ A") (P, — Kputuyeckaa 
3Ka Siisepa, KoTOpy!o, B cHury Teopem M. A. KpacnocesmbcKoro 0 TOoUKax 
\KalMH, MOXKHO HaXOJUTb NO JIMHe€apH3OBaHHbIM ypaBHeHHAM) 3ajjaya (1) 
 @IHHCTBEHHOE MOJIOKUTebHOe pelleHve y (Ss) = y(s; P), KoTOpoe BMecTe 
oe BTOPOH MpOuSBOAHOH MO < HelpepbIBHO 3aBHCHT OT P, tpuuem 


| lim max|y(s; P)| = lim max|y”(s; P)| = 0 (5) 
| P>P, 8 P>+P, 8s 

. ee ep 

BG BY y(eeP™); yf (s: Eee Sy ea 5) (6) 


Hactosilell cTaTbe, Hcnomb3ya paspaOotanHpie II. C. Yppiconom (*) 
bl, Mbl NOKA3bIBaeM, YTO NOJIOXKUMTCIbIbIC PCMCHHA YPaBHeHHs (3) MoryT 
|nOmyYeHbI METOAOM MOCJeAOBAaTeJbHbIX MPHOJMOKeHHM MIpH NOAXOWALLeM 
fom mpHOumxKenun. Kpome Toro, MeTod YpbicoHa MO3BOHeT YyKa3aTb 
pppie JONOJIHMTeMbHbIe CBOLCTBA pelleHHii ypaBHeHus (3). 


33 


1. O6o3HauvM uepes « Hu B HavMeHbUIMe COOCTBeHHbI€ 3HaYeHHA (OH 
NOJIOXKUTebUbI B CHsty Teopembl Eurua (°, *) azep 


P(s, t)=9(s)K(s, t), Q(s, t)=(s)K(s, ) Vis—# 


uv uepes P (y) — HaHMeHbUIee COOCTBEHHOe 3HayeHHe Apa 


5 — ape 
F{s, t: yl=0(s)K(s, ye ee P 


Vis paccy2xyennli, MosTopsiomyux mo cyulecrBy paccy2eHua Y ppicona (4) 
BbITeKaeT, UTO Jia Kaxnoro P,€(«, 8) Halimerca Takoe Yo, YTO P (Yo) = Py 
Ilyctb 9, (s)— co6cTBeHHan (byHkiua sagpa F[s, t; Y], YAOBsJeTBOpsIoulal 
HepaBeHCTBY %, (S) < Yo. OpedenHM MOCeAOBATEbHOCTh HeMpepbIBHBIX PYHK 
Wu ©, (S) paBeHCTBaMu 


L 


en(8) = Pople) K (5, #) Gonattat- {1 [RED grantee] 


—) 


Teopema 1. [ocaedoeamenoHocmb (7) MOHOMOHHO Bo3pacmaem U paeHt 
mepHo cxodumca K noaoscumeavcHomy Ha (0, 1) pewenuio ypasnenua (3). 
Jima MoKka3aTesibcTBa 3TOM TeOpeMbl KOHCTpyWpyeTcA BCIMOMOraTeJIbHa 
NOC LOBAaTebHOCTh yHKUAH 


Py (S) = 9 (S), 


i 1 2 


dn(8) = Prp(s)\Kis, {1 =|) Ke(s, 0 (at| Ve () dt + 9% (5). 


PaBHoMepHaxd CXOJMMOCTb TOCseqoBaTesbHOCTH (8) BbITeKaeT 3 OOIEF 
TeOPHH JIMHEHMHbIX HHTerpaJIbHbIX ypaBHeHHH DpeyzrosbMa. PaBHoMepHan cx¢ 
TMMOCTb TIOCJIeLOBaTesbHOCTH (7) BbITeKaeT H3 TOKA3bIBaeMbIX HePaBeHCTB 


Pn (S) — Pn—1 (S) < Pn (S) — Pn (S). 


MOXKHO IlOJIYYHTb HOBbIC WOKA3aTeIbCTBA IPHBeNCHHLIX BBIMIe YTBep*eHH 
VW. A. Baxruna u M. A. Kpacnocebcxoro 0 cBolicTBax peleHHi 3aqaun (1 
13 HOBbIX Pe3yJIbTaTOB OTMeTHM CJIeMylollee MpeloxwKenne. | 

Teopema 2, Pewenue y(s)=y(s; P) 3adauu (1) emecme co céoe 


emopou npouseodHolt y’,(s; P) seanemca Henpepoleno Oudibepenyupyemd| 
dynkyuet naepysku P. 


Jlokas3aTesbCTBO S3TOI TEOPeMbI, KAK H MOMHOe NOKA8aTebCTBO Teopempl | (8 
COMCPKUT TPOMO3AKHE BHIKJaKH HW [OSTOMY He MOXeT ObITb MpHBeTeHOH 
HaCTOAIMMeH cTaTbe. 


AsepOalikauckuii rocyapcTBenublii yHuBepcuTer Iloctynuno | 
um. C. M. Kuposa 25 VI 1957 | 


UHMTUPOBAHHASA JIMTEPATYPA 


* ®.C. Acuucku ii, U3a6panupie pa6otst no ycrowuMBocTH CKATHIX CTepxKHell, M.—J1.,49 
2M. A. Kpacwoceabexku ii, Tonomormueckne MeTOosb B TeOPHH HeMHCHHBIX MHTerpa 
HBIX ypaBHenui, M., 1956.3 HW. A. Baxtun, M. A. KpacHoceuabekuih, JIA} 
105, Ne 4 (1955). 411. C. Y p treo n, Tpyapi no rononorun u Apyrum oOnacTaM MaTeMaTHKU,} 
1951.° R. Jentzsch, J.f.d.reineu. angew. Math., 141, 235 (1912). ® 4. 0. Mamene| 
Tlucceptauua, Baxy, 1956. 


34 


Horanange Akagemun nayx CCCP 
1958. Tom 118, Ne 1 


MATEMATHKA 


Cc. M. HAKOJIbCKHH 


TEOPEMbI BJIOKEHHA JIA ®YHKUMA C YACTHBIMK 
MPOM3BOAHbIMM, PACCMATPHBAEMbIMV B PA3JIAUHbIX 
METPHKAX 


(ITpedcmaeaeno axademuxom C. JI. Co6oneem 25 VI 1957) 


Hallux paOoTax (cM., B YacTHocTH, (°,°)) HomyyHH O6O6nLeHHE TeopeMbl 
. Co6ouepa (°°) u Teopempr B. WM. Kouypauiosa (4,°), 0 BIOXKeHHM KsaCCOB 
epentIMpyeMbix (PyHKWUMH MHOrHx TepemenHprx. Mpl paccMaTpuBaJu c 3Toli 
Ia spenua Kaaccpr dyuKiumi HY’? '™, rae nomomuTesbHbIe WCAa Tr; YKa- 
HOT Ha QudiPepennNabuble CBOMCTBa (PyHKILHH Pet ane m0 KaxkOoH 
CHHOH x; B OTJeNbHocTH (i =1,...,) H YucnO p—Ha MmeTpuKy Lp, 
WMOMOMIM KOTOPOK HOpMupyeTca cbyHKuuaA f H ee YaCTHbIe MpPOH3BOHbIe. 
DqHaKO MOXKHO BBeCTH Ooslee OOMMe KJIAaCChI Hee cbyHkunu f, rye 
A pi, BOOOWIE TOBOPA, pasJIMYHbIe, yKasbiBalollue Ha TO, TO 4YacTHBIe 
BBOJHbIe (He CMellaHHbIe) PyHkuuA f NO KamKJOH MepeMeHHOH xX; paccMarT- 
FOTCA B CBoel MeTpuke Ly, (i =1,...,n). a sT4x KlaccoB HaM yJasocb 
WUHTb COOTBETCTBYIOUIMe TEOPeMbI BJIOMKeHUA, OOOSMaloulMe MpexkHHe Halu 


by eM PaCCMaTPHBaTb BeULeECTBeHHbIe (PYHKUMH f = f (x%1,..-, Xn), OMpeye- 
able Ha N-MepHoM UpoctpauctTBe R,. Ilomo*xuM 


) =( lel Cas, 2 ea KALA Nee Fn) Wee ss Aue A Cael ae Ta 
‘Rim 
4im o6pasom, |lf||,¢m) UpH m<(M 3aBHCHT OT Xnta,-- +) Xn- 
Dp 


WayaquM MomomwKuTembubIe uvcma M, r; u pi, roe 1<p;qjoo. Takum 


$30M, B YaCTHOCTH, pj MOryT paBHaATbcaA + 00. IIo onpegeennio, eC 


yous f UpaHagnexur OMHOBpeMeHHO K KJIaccaM * Hy! (M), To 6y eM ro- 


Hib, u10 ona Mpwnaguexur k Knaccy Hf" "n)(M). Ecau py=.. .= Pn = P, 


) | bys FEeH® (M) (cm. (5) wa (8), ecmH OHA MHTerpupyeMa B p-H cTereHH Ha Rn 


= CO CBOMMH YaCTHbIMH MpOHSBOAHbIMU oF / axk (OP na at) Tee FT a, ¢ 
iu 0O<a<<1, H, Kpome Toro, 


PO Wate, PMR Le OC A) ILS M|A\*, ecm a <1; 
Ae +h, Dee a Oe oo ad Feel Feat a Ve pet wai 
eCAH A=. 
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Teopema |. /Tycmb Oana paccmampuésaemolx KuUdKe 4UCeA BoINOAH SOME 


nepasencmea =f; > 9, 1LKp,SdIK~; 1, M— HamypaneHole 4UuCAG 
l<m<n; 
rj% 5 \ 
py = —— 05 Gee ( 
La 
20e 
tees 
n Py g 1 nh 
eanuN, ee 
hee >» ry we hG > ry mi eee 
4 Pi Pi 
orm 4 4 Apne aia! ry 
=< l= 
Pel MEE Age 
Bye ry G LT, 
m+ m+1 


ITycmo, Oaaee, onpedenennana @ N-mepHom npocmpaxcmee Ry @yXKyu 
POHL OM). Tozda npu box GbUKCUPOCAHHOLX (Xm41,---,Xn) | Ka 


ey 


@yHKYUA OM X4,...,%m npunadaescum x Kaaccy Herm M). IT pit 
SMOM eolINoAHAemcA Hepaeercmeo 


IF lig + M <e (min ff Ion + M), 


20e KOoNCMaHmMa Cc He 3aeucum om ps00mM cmontuecO MHODCUMEAN. 


>0, mo Ona arb6oeo 


n 
Ecau He moaoko x >0, Ho ewe * l sa) 
1 


Pron” 
cywecmeyem qynKyun f € (cia Be ae (M), HO Apu GUKCUPOBAHHOLX Xm+is ++) % 
Kak = QyHkyun Om xy, ..., Xm, He npunadnenauan «K Kaacey 


Her Pia Fb 1) Pita (My) nu npu Kaxux My. 
Teopema 9Ta jloKa3saHa Ha OCHOBe UpuOmmxKeHaad (byHKUHH Ha3BaHHbl 
KNaCCOB eJIbIMH PYHKWMAMU 


g ae == 2 ye (has tee oon) (< 


CTelleHeH v,,...,%, COOTBETCTBEHHO TO MepeMeHHBIM Xj,..-,Xn- Upu sro 
OKa3alacb TOJIeE3HOH CJleMylollad Teopema, MpeAcTaBsAlollad co6on OO6OOmLeHH 
Teopembl J[>KeKcona. 


Teopema 2. Jax swboix nonoscumencnblx 7; U pi Cyuecmeyem saé6Ucs 
wan om ImUux 4uuceA KOHCMAaHMA Cc mMaKaA, 4M0, KaKO6a Obl HU OolAa yHKYyU 


fiticn coe (a y v 
fé gee ae pe (M), Hatidemca Oana Hee cucmema gynKkyuti (3) << 
t=1,...,n), Oa Komopoli BoinoAHNsatomcaA Hepasexcmea * *. 


cM 
| i ‘ 2, (ech oes lec) II L(y << aaa PY 
Pr vy 


: cM 
Il B55. 60, «109.60 — By, vas ces aay Cal L(n) < aera? 
P2 Vo2 


° ete: (ef Sele we? Je 8) ee ele ve, e ° 


| &y,, BOOT en cc) 2), tees valli) <4 
Pn 


cM 
yin” 


n 


tn 


* Mbl He ,yMaem, ¥TO orpanHuenue 1— L : >0O «aBJAeTCA CyIeCTBeHHBIM. 
1 Pre 
Hero, HaO TomaraTb, COOTBETCTBYIONIMH MpHMep MOXxeT ObITh MOJyUeH AHaJIOrHuHO TOM! 
Kak B Cilyyae py =...=p, =p paccyxgan T. YW. Amanos (2). 


** EcJlH vp =O, TO 9TO OOo3HaYaeT, YTO g TO X, He OOM3aTeMbHO HeNad PyHKUHA. 
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EDS) = pu st = Pn TeopeMa 2 COepxKUT Hall NpexHH pesysbrar (5), 
267), oOpaiaioumtica mpu p= co B pesyaprat C. H. Bepuuretna (7). 
3ameuanue 1. Teopema | ocraercs BepHoli 6e3 u3menennii Ama Kuacca 


coos lp) 6 eo 
don ee PyHKun ies TlepHOJM4eCKHX TO KaxK]OH U3 MI€PECMCHHBIX X;, 


; (Rintacag tea) 

AeNACMOTO NONO6HO Kaccy Hy? p,» HOTWe HNTerpaJbl, cry Kalle WA 
IeJICHHA HOPMbI IF poms UCHHCJIAIOTCH He MO BCeMy IIpOcTpaHcTBy, a M10 
ony. Mmeer mecto takxe COOTBETCTBYIOINKH aHasor Teopempl 2, rae pOub 
.,¥, MPpaloT TPpHrOHOMeTPHYeCKHe IOJIMHOMBI. 

Sameuaune 2. Ormetrum Sb 7a, Korga Teopema | coxpaHsaeT cBoIo 

“ ety OTe ¢ f J 

y Wa Knaccop dyHknnlt f € HH," ee te M), 3aaHHprx na o6macTH 


(Ry. OTM KAacchl onpexensorces ananoruuno HYY A 


a) Ecau G ecb UpsMoyrombubiii Napasvienuney c rpansamu, MapaJwiebHbIMH 
{ KOOpyuHaT, TO (byHKumo f € HY” em (G; M) mMoxHo mpofom«uTh Ha Ry, 
—uToObl mpoxomwKennaa dyukuna f € Hy" 775%, BO BCAKOM cayyae, ecuH 
e wesmble. IIpu nembix 7;, BePOATHO, 9TO TO2KE BEPHO, HO NOKa He JoKa3aHo. 
b) C pyro cTopoHbl, Np 7;,..-.fm UeNbIX HW fm4i,..., fn He WesbIX, 
NOX KJaccoM Hoe a, ee (G; M) MoHHMaTb Mepeceyenue Kuslaccos * 


) : hye (r;) : 5 
‘ (GM) (ie by nts) te (G; M) (¢=m+1,...,n), To byHKumo 
O KJIaCCa 3aBEOMO MOKHO TIpOMOJKUTb C COXPaHeHHeM 3THX CBOHCTB Ha 
a ONpeeJIeHHbIM BbIUe Napasenenuney G, H TOra NpowowKeHHad (byHKUMA 
OPa ears tee) 
Pir see Pn (cM). 
3) Ilyerb G=G’xG" ecTb Tonomoruyeckoe MponsBeyeHve o6macTeli 
CR, (%1,---,%1) HG” CRp_-1(X141,---,Xn), OPPAHMYCHHbIX HelpepbIBHO 
ipepeHiimpyempimu 7 -+ 2 pa3a TopepxHocTAMH, HNycTb dyHkuua f, 3aqan- 
, 
ay/ c 
a oO 

Ox, 2... Ox7! ( 


4 
‘ 


i 
Ha G, MMeeT YACTHbIe NPOHsBO,HbIe > te <r"), lipHHa e- 
h=1 


an” f n 
Ox8141... axon ( Par ) 

1444 nm i441 
Fa JK alle K Lp (G). Torga f MoxkHO NpogqomKHTh 3a G Ha R, C Ccoxpa- 
(eM yKa3aHHBIxX MuddPepeHuMasbHblx cBolictB. TakymM oOpa3s0M, mpojou- 


ue K L, (G), Tak Ke Kak YAaCTHbIe NpOHsBOAHBIE 


ian cyukuna f CH ear (6M) Ties. i== Fi; Lele ip 
je-.=pr=p', Pi =---=Pn=p’. 


} 3aKNOUeHMe OTMETHM, 4TO Ha OCHOBe TeopeMbI | MOxeT ObITh NoyyeHa 
MBeTCTBYIONIad TeOpeMa O KOMIAKTHOCTH, aHaJOrM4yHan HallIMM pe3yJIbTa- 
i OM yOuMKOBaHHBIM B paOoTe (7). OTHM OOOOUIaIOTCA AMA pacCMOTPeCHHbIX 
| OOmacTeli TeopeMbI O KoMMakTHOCTH, NomyyeHHple E. Gagliardo (3). 


WNaremaruueckuit uuctutyT um. B. A. Crekaoga Tocrynus0 
Axazlemuu HaykK CCCP 20 VI 1957 


I[MTHPOBAHHAA JIATEPATYPA 


iT. U. Ama uos, M3s. AHCCCP, cep. matem., 19, 17 (1955).2C.H. BepumtTeuu, 
57, 111 (1947). 3 E.Gagliardo, Univ. di Genova, Publ. del Inst. di Mat., Ne 28, 
956). *B. HW. Kouyx pawos, JAH, 48, 563 (1945).° C. M. Hukoapexku sh, 
Hatem. uucr. um. B. A. Creknopa AH CCCP, 38, 244 (1951). °C. M.Hukoapckui, 
. cOopH., 33 (75), 2, 261 (1953). 7C.M. Huxkoabckul, Has. AH CCCP, cep. 
#, 20, 611 (1956). °C. JI. Co6o0 eB, Matem. c6opu., 4 (46), 3, 471 (1938). IC, dll, 
Wb men, Hexotopple mpumenenua :byHKUMOHaIbHOTO anamusa B MaTeMaTHyecKOl (busu- 


FEW) (GM), ecam OP fi On" Oily (G) (ke = 084 -geag0) 
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Jloxazagn Anragwemunu wayk CCCP 
1958. Tom 118, Ne 1 


c. i. NYJIbK HH 


3AQAUA TPHKOMH (JIA OBLIETO YPABHEHUA 
JIABPEHTbEBA — BUWAJISE 


(I1pedcmaeneno axademuxom H. I. Ilempoeckum 19 VI 1957) 
1°. PaccmorpHM ypaBHeHue 
L (u)=Uy, + sen yuyy + A(X, y)ux + B(x, y)uy + C(x, y)u=O0 
(C(x, y) <0 npu y>0). 


Ilyctb o6nactb D orpanuyena ruatkoH sMHHeH I, sexameH 8B NO, 
HwlocKocTH y>>O wu olupatoulelica Ha OTpe3s0K — | <x <1 ocu OX (oF 
30k AB) wu JByMaA xapakTepuctukama AC u BC B nowynsocKocTu y< 
CopoxymHocTb Touek oOnacTH D, Ansa KoTOppIx y>O0 (y<_0), o6o3Hat 
D, (Dy). 

3anaua T. Hatitu tynkumio u(x, y), OONaatoulyio CBOMCTBAal 
1) u(x, y) ecTb pemenue ypapHenua (L) B KaxkoH u3 oOsacTeli Dy u 
2) u(x, y) HempeppiBna B D; 3) yacrupre TIPOHSBOTHbIC Ou / Ox, Ou/ doy 
lpeppipHb B DL; 4) Ha suHuH I’ uw Ha OMHOH M3 XapakKTePpHCTHK, Hallpuh 
AC, u(x, y) UpwHumMaeT s3afaHHbie 3HayeHHA: u=o(s) na T; u=VW 
Ha AC; o(/)=p(—1), rage 1/—Amuna xpuBol T. JInuna gzyru s orcum 
Baetca oT TouKH B. Koadiuiventhr ypaBuenua (L) OyeM cunTaTb JBaxk 
HelipepbiBuo AudiepeHunpyeMbIMH (PyHKUMAMH B Kako us oOmacteli D,, J 
BIWIOTh JO HX TpaHull. 

2°. B o6mactu D, peoOpasyem ypaBHenue (L) kK xapakTepucTuyeck 
KOOpAMHaTaM, NoIOKUB F=x-+ y, y=x—y. Tlonyunm ypaBHeHHne 


Ly (u) Ue, + (8, y) Ue + O(8, qua te(§ y)u=0. 


O6nactb D, upeo6pasyetca B OONacTb D, mocKocTH (5, "hs pe AcTaB 1stouy 
co6oH TpeyrosbHuk AyByoCy c ypaBrenusimn CTOPOH ¢= 4, §=—1, ya 

Mbi OyqeM cunTaTb KosdduuneHTbl ypaBHeHua (Ly) yOBeTBOpsto 
CIERYIONIMM YCJIOBHAM: 

Ycnosua Ay: a>O, age +ab—c>0, c>0 B Dy. 

Oodosuauum Dp, Tpeyrombuylo oO6sacTb, orpaHHuennyio: 1) orpes 
A,Bo , Upsmoit 7—€ =<; 2) orpeskom AjCy mpimoh &=h; 3) orpeall 
BoCy upsmoh# y =k (> 0, —1<hA<0<k<). 

ByjeM HasblBaTb pellienue u(é, 4) ypapHenua (Lo) cTporo peryas 
HbIM B Dh, ecam: 1) w(& 4) aBaxKbI HenpeppiBHo Tucdpepenunpy 
B Din; 2) u(&, 4) nHempeppipna B Dj, BMecTe c TIPOHM3BOHbIMH Tepporo ft 
pala. 

O6oOmeHHEIM pemeHHemM Kaacca S ypasnenua (Ly) B D, 6y 
HasbiBaTb (yHKUMIO u(é, 4), ompeyeneHHyio B Dy, KoTOpad MoxeT 6 
mpeAcTaByiena Kak Tpefes B Dy NocmeqoBaTebHOCTH {Un (é, 4)} pemeH 
CTporo peryApHbIX B Dy, MpwyeM CXOJMMOCTb MMeeT MeCTO paBHOMepHO 
BCHKOH 3aMKHyTOH OOsacTH D24,;-. (e >0) a un(—1, 4) =u(—1, 4). 
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JIemma 1. ITycmo u(é, 4) ecmb o606wexHoe petuenue ypaenenua (Lo) 
ca S, Henpepoienoe 6 Dy, npurem u(—1, 4)=0. Ecau eeinoanstomca 
eua A,, mo maxu, ecau on >O0, Oocmueaemca na AyBo. 
OKa3aTCJIbCTBO. SamMeTHM, YTO JeMMa CIpaBequBa AIA cTrporo 
JAPHBIX pewennn (7). Jlonycrum, B HalleM curyyae, uTO maxu = M>0 
wraetca we Ha A)By. Torga u = M ua uekoTopoM 3aMKHyTOM MHOxe- 
®, He cofepxKamlem TOUeK oTpe3Ka AyBy. Hailinerca 3aMKHYTad OOIaCTb 
Li-x, & >O un TaKve, 4TO Un(é, 4) OyMeT ocTuraTh MOMO*KUTebHOrO 
‘CHMyMa He Ha ApBo, TO NpoTuBopeynT cBolicrBy crporo pery JIA pHBIX 
eHHi. 
|Jliai Jasbuelimero Ham norpe6yerca elle cleLyroulaa wsBecTHas Jemma (?). 
JJIemMa 2. Ilycme gynKkyuan u(x, y), Henpepoienan @ D,, ydoeaemeo- 
m 6 D, Hepasexcmey L(u) > 0 (L(u) <0), npuwem C <0. Iycmo u (x, y) 
HuMaem HauboAbWee NOAOIUMENHOE (HAUMEHbIUee OMputamerbHoe) 3Ha- 


We 6 D, 6 mouxe (X%), 0), —~l<xj<ll. Ecau sHauenua u na T menowwe 
foie), 4em U(X, Y), mo 


; 0 : 
linge ee oe ) ce 4 Gen) 
y>0 gy 

kt amom npeden cywecmeyem. 

O6o3sHayHM uy (é’, 7; &, 4) yHkuHIO PumaHa ypapHenua (L,). Peme- 
eM ypaBHeHHa (Ly)) Kmacca R B xapakTepHcTH4eCKOM 
eyrombuuKke Dy OyyemM HasbiBaTb dbyHKuMIo u(é, 4), KOoTOpad B Dy 
KeT ObITb peycTaBsena tbopMysou Pumana 


u(&, 1) = Vo [uy (6 & & 4) 7 (6) + Uo (u, 43 & 4) tH) + 


N(t, & 9) v(t) dt, 1) 


sa 


N 
+( M(t, & 1) *(é)dt + 
S 


Ne OS 


«(x) HelipeppiBHa Ha —1<x<1, auddpepenuupyema na —1<x<l, 
(x) HelipepbiBHa Ha — | <x <1, aOcomoTHo uHTerpupyema Ha— 1<x<l. 
ecb M u N —wvapectruble PyHkuMH, BXOJAWIMe B dopmysty Pumana. 
|\JlemMa 3. Bcakoe pewenue kaacca R npuxadnestum Kaaccy S. 

V3 nemm 1, 2 uw 3 cnemyeT e(MHCTBEHHOCTh pelleHHa 3afauu B Kulacce R. 
3°. SaMeTUM, 4TO HellpepbiBHO Auddepenuupyemoe B Dy, pemleHHe ypaBHe- 

L,(u) =] (§ 4), yAosueTrBopsioniee ycnopuam u(—1, 4)=0, u¢(§, §) — 
Un (&, §) = 0, MoxeT ObITh IIpeyctaBseHo dopmy ok 


a é 
u(t, = \ ae \ Fe, WSO, Ws & aan’ + 
—1 Ev 
6 Nn 
+ | ae | Fe. Te 5% wae, (2) 
—] ae 


S, T nenpeppisupt B Dy X Dy. Popmyay (2) H CooTBeTCTBYyIOlMe BbIpa- 
sua qian S wu T MOxXHO TOJyaHTb, HalpHMep, MpHMeHAA AIA pelleHua 
aun MeTO NMocsesOBaTeJbHbIX TpHOMMKeHHH. 

Jliemma 4. Bceskoe pewenue ypaeHenun (Lo) @ Dy Kaacca R moocno 
Ocmaeumb @ Bude 


6 
u(é, 1) =e 2) + | Tole w tv (at, (3) 
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2de g(é, 4) eelpanaemca uepes , a, b, c, S, T; Ty(6, 4, t) seipascaeme 
depes a, b, c, S, T; v(&) = (Ou {05 — ou JON), | 
Vis (3) naxogum, nonaraa g(x) = g(x, x), To(%, t) =T (x, x, t), t(%) = 
aC ae) 
(x) = B(x) + \ To (x, t)v(t)at. (4 
ail 
4°, 3anaua N aaa o6nactu D,. Hautn Bp Dy, pemenne ypapue 
Hua (L), yQoBmeTBopstoulee YCJIOBHAM: 


Ou 


ul=o(s) $4) =v(2). 


y=0 


Ycaosus B. Ilyctb Kpupan TI o6nagaeT HelpepbiBHOH KPHBH3HOH |} 
KacaTeJIbHble K KpHBoli [TB touxax A u B napannenbupr ocu OY. 

Ilyctb G(x’, y’; x, y)— yHkuna [puna ypapueuua Jlannaca 3aqauu N. 
CylleCTBOBaHue KOTOPOH HeTpyqHO WoKasaTb. Cueqya Metoay JIuxTenurenua. 
peuleHve 3ajyjaua N umjem B Buse 

u(x, y) = w(x, y)—s-\\ GU, y's x, Ve, de dy’, 


© 


rye w(x, y) ecTb pewenue sajaun N ana ypaspHeuua Jlanmaca; OHO BbIpa: 

»kaeTca (bopmysioli | 
1 

; 1 | 

w(x, y) = = | G(t, 0; x, y)v(t)dt + 

—1 

1 a | 

+x |) Hr G(s), y(s); + y)9(s) ds. | 

aa | 

Tlaa Haxowkenua pynKkuun V(x, y) cocTaBaaemM HHTerpasIbHOe ypasHeune 

(nogo6Ho (%), crp. 267), ampo Koroporo Ky (x’, y’; x, y) ecTb Mepras uTepa: 

WHA sAypa 


ey | 
K(x ys 6 v) =a[AG ) +BY +O y)G). 


Ecam | He aBAaeTCA COOCTBeHHBIM 3HayeHHem agpa Ko (x’, y’; x, y), TO, 
paspelad COOTBeTCTBYlOllee HATerpasbHoe ypaBHeHve, MbI Haligem V (x, y) 


M NOsy4HM peleHne sagqauu N. [louaraa B Hem y= 0, mpuxoqum x cbopmyae 
| 
(x) = — | (GU, x) + Kolt, x) + Koo(t, x19 (t)dt + 


Saat 
t 


+ (1G (s, x) + Ky (s, x) + Koo (s, x)] 9(s) ds, (5! 


0 


rye t(x) = u(x, 0); C(t.) =2 Gt, Oz, OG" x)= 5 SEO vO 


Ko, Ko BbIpaxkatotca uepe3 G, A, B, C, a Koo, Koo, KpoMe Toro, ete yepeg 
pesouIbBenHTy Apa Ky (x’, y’; x, y). 

°. Pemeuue 3agaun T. Conoctapnaa (4) u(5), Nonyyaem unterpaap: 
Hoe ypaBHeHHe MepBoro pola C HeH3BeCTHOM (yHKuneli v(x). Urodnr Novy: 
WHTb ypaBHeHHe BTOporo pola, ucpepenttupyem HaliqeHHoe ypaBHeHue ep: 
Boro pofa no x. B pesyabTate NomyyuM ypaBHenue 


(+4 \ (-3-ie)Oe= \ x(t, dv(t)dt+e(x). 6 


v 
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IIpowspena  ouenku OT,/Ox, OK, /Ox, Ol Goal tO%, a  TakoxKe 
(¢, 0; x, 0) /0x— 0G, (t, 0; x, 0)/Ox, re Go — pynkuua Tpuua aaa cay- 
AA OKPY2KHOCTH, yOexKaeMcsa B TOM, ¥TO cbyHKuaa of (t, x) UMeeT OCObeH- 
OCTH HE BbIINe YeM JoOrapHtMuyecKoro NopsyKa. DyHKunto v(x) MbI GyzeM 
KaTb B_ kKwacce dyHKUHi, yoBueTBOpsIomMx ycoBuio Tenpyepa xa 
1<x<1, a6comorHo wurerpupyempx c HEKOTOPOH cCTeleHbIo a > |. 
orga MNepBblt weH Mpapol yacTH Oyzer cdyuKkuneit, y HOBJIETBOPATONeli 
nopuio Tembaepa na —-1 <x <1. Cuntrasa dyuKuuto ©(S) HMeIOleH Hempe- 
PIBHBIC, BTOPbI€ MPOHSBOMHbIe, MO KpaliHelt Mepe BOmu3H ToueK A u B, 
uTo p(x) yoBneTBopseT ycwopuio Temyepa, mpuxonum xk BbIBOLY, UTO 
p(x) yoBneTBopser ycuopuio Tenpyepa na — 1 <x<1. Tpumensaa 
PBECTHbIC TIPHEMbI peryJiapHsaiHH (cM., Halpumep, (°)), MbIl ~IpHyemM Kk 
HTerpaJIbHOMy YpaBHeHHIO 


’ 


1 


=e Gay =f eal | “Nee (t, w) du} v(t)dt + 


Pe eee eer 


eee iE pa 

1 1+ 1—t 1 t 

+003 V SN Vi eee. 
=i 

rO eCTb ypaBHeHHe Dpesrombma, MpHyeM M3 eMHCTBEHHOCTH pelIeHHA 3a- 
uu T caenyeT paspemmmoctb ypasnenua (7). Haitaa v(x) us (7), Halizem 
x) u3 (5) M Janee Haiiqem uckomoe peutenue B D, u Dz. Sto Syyer peure- 
fe sagqaun T xnacca R. Urax, umeem: 
Teopema 1. Jlycme xonmyp T ydosremeopaem ycaoeuio B, a Koadpqpu- 
exmol ypaenenus (L) maxkoéeol, umo npu y<0 eolnoansiomca ycnoeun A, 
| ne sAeAKemcA COoOcmeenHoim sHaueHuem Opa Ke(x’, y'; x, y). Ecau 
JHKYUUA o(S) Henpepoiena Ha O<s<l e@mecme Cc NpoUu3zéeodHoImU emopoeo 
jpi0Ka, a v(x) umeem nepeyio npouseodnyt, yOoeremébopaAroluYytO YCAOBUIO 
Abdepa @ —1<Kx<0, mo e@ Kaacce R cywecmeyem, u npumom edux- 
¥6eHHOe, pewenue sadauu T. 
6°. Uactuni cayyah. Paccmorpum ypaBHenne 


Ure + SQNY-Uyy+ C(x, y)u=0 (C<O aaa y>O). (F) 
| 


i 


wu C(x, y) 3aBMCHT TObKO OT X HMM TONbKO OT Y, TO 3aqaua T yas 
apHeHHa (F) Bcerga wMeeT peliieHHe TpH BbINOJIHCHHH yKa3aHHbIX BbILLe 
JIOBHH, HavlaraeMbIxX Ha KoHTyp I’ u cdbyHKuHM (Ss) uw (x). 


| Kyii6pnwesckuli rocyqapcrpenuptii megarormueckuli MHCTHTYT Hoctynnuto 
um. B. B. Kyli6pmmesa 17 VI 1957 


IMTMUPOBAHHAA JIMTEPATYPA 


: mon, L. Nirenberg, M. Protter, Comm. Pure and Appl. Math., 6, 
mM (1954).? K. HW. Ba6enxo, K reopuu ypasuenuii cMellaHHOro THIIA, Jucceprauns, 1951. 
. Kypaurt, J. Tuap6ept, Merogpi Matematuyeckol pusukH, 2, 1951.4 S. Gel ler- 
we dt, Sur un probléme aux limites pour une équation linéaire aux dérivees partielles du 
pnd ordre de type mixte, Thése, Uppsala, 1935. °C. T. Mu xa4u, Yen. Matem. Hayk, 
ip. 3 (1948). 
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Jloxnann Akagemun nayk CCCP 
1958. Tom 118, Ne 1 


MATEMAT HK«z 


P. JI. @BPYM-KETKOB 


O NOBEXEHMM WHKJIOB, HE TOMOJIOTMUHbIX HYIP, 
MPH OTOBPA)KEHHH n-MEPHOrO MHOTFOOBPA3HA B 2-MEPHOE 
EBKJIANOBO MPOCTPAHCTBO 


(I1pedcmaeaeno axademuxom I. C. Aaexcandpoeoim 27 VI 1957) 


§ 1. Orser Ha MHOrHe BOTIpCch! O TOBeeHHH WMKJIOB Np HeMpepbIBHO) 
n 
oTOOpaxkeHuM f-MepHoro 3aMKHYTOrO OpHeHTHpyemoro MHorooOpasua My, 1 


Wpyroe opventupyemoe mHoroo6pasue Mz c oTmMuHoli OT HYyJIA  CTeMeHbK 
maet pa6ota Xomba (4) u Teopema 06 oOpaTHbIx H3s0Moppusmax K. A. Gur 
HuKOBa (*), KOTOpas, B YaCTHOCTH, ycusMBaeT YacTb paoOora Xoma. 

II. C. AnekcaHypos nocTaBusl caelyiolly!o 3afauy: JoKa3aTb, 4TO Mpl 
oTO6paxKeHHH f-MepHoro 3aMKHyTOrO opwenTupyemoro muoroo6pasua M" 3 
fl-MCPHOe EBKJIMOBO MpOCTpaHCTBO HIM B f-MepHoe OpHeHTHpyemMoe MHorooOpa 
3He CO CTEICHbIO HYJIb CYIMIECTBYIOT «CIHMAaIOMvecA» WHKJIbI (T. €. UWMKJIBI 


oTOOpaxkalolueca B HyJtb) BCex pasMepHoctTeli. CyujecTBoBaHue TaKHX IMKJIOB 


rOMOOTHUHEIX Hymo BM", qua BCex pa3sMepHocTeli MoKa3aHO MHOIO B pa 
GoTe:(). 

Xon goxasan (1), uro Aa oToOpaxenna My B My co crenenbio [nya 
(MY u Mz; —s3amMKuyTbIe opveHTupyeMble MHOroo6pasua) wMeeT MecTo cue 
myrollad OleHKa: 
ee a | 
De Dee 5 ’ 


rye p’ (My) — pasr rpynnst Berra pasmepHocru s mMxoroo6pasua Mi; p¥ 4 
MaKCHMaJIbHOe YHCJIO TOMOJIOrHYeCKM He3aBHCHMBIX WMKNOB B M3;  pasme} 
HOCTH S, ABJISIOWUXCH OOpasamu wuK0B u3 M” mpu oro6paxeunuu f. | 

K. A. Curnnkop B CBA3H C 9THM pe3yJIbTaTOM MocTaBAJ BOMpoc oO KOM 


yeCTBe HHKOB, He ToMOwOrMuHbIxX Hyio B M", oToOpaxatouuxca B HYs' 
(rouHoe onpeyenenue OyeT DaHo um«Ke). DTomy BoMpocy nocBaneHa HacTos 
iad 3aMerKa. | 


3a rpynny KospPpHyWeNTOBR MpwHMMaeTCA TeNO pallMOHasbHBIX GHCeN. 

IIpumem culefytoulme o6osnayenna: M" (uHorga c WHJeKcOM BHu3y)- 
N-MepHOe 3aMKHYTOe OpHeHTHpyeMoe MHorooOpasue; R” —n-mepHoe eBKH 
BO lipocrpancrso; A*(K) —s-mepHaa rpynna Berry Kommmexca K; ps (K)- 
paur rpynupt A*(K). Tlomusaqp u kKomnuekc, sBasiouulica ero TpHaHry 
neu, OOBIGHO Oy eM OOo3HaTaTbh OAHOM SyKBOii. | 

B § 2 mpuBeyeHa Teopema, ycuMBalollad BbIMeyKasanHBI pesysbTi 
Xonda; B § 3 paccmatpyBaetca cstyyali oTo6paxenua M” B R" nau 
yactb Mf, 


§ 2. Onpegxenenue. Ilycrh f — Henpeppisnoe oro6paxenve M” B | 


wiw |B M? uw CS i i i een © 

1 H © —nenyseroli s-mepubiii romomormyueckuli Knacc M". Cxaxe 
uTO CYMLECTBYIOT WHK Ab H3 ITOFO FOMOMOFHYECKOLO KNacg 
42 : 


TOOpaxalwuueca nocpexcTBoM f B Hy ab, ecams R” (BM?) cy- 
JecTByeT TakOW NomMeyp L pasmepHoctu < s, TO mpH s060M ¢ > 0 MHoxKecTBO 
“* (O(L, ¢)) aBasercs nocuTrenem wikaa ua CS o6pas 9TorO WHKsIa TomMo- 
loruyeH Hyuo0 B O(L, s). 

MaxcuiMasbuoe YHCIO He38aBHCHMBIX S-MepHbIX TOMOJIOrMUeCKHX Ks1accoB 
faKUX, YTO CYIMeCTBYIOT IWMKJbI W3 9THX TOMOJIOrHYeCKHX KwaccoR, OTOOpa- 
alollweca mocpeycTBoMm [| B HYJIb, O603HauHM re. ““lepes qs o603HauuM 
faKCHMaJIbHOC UYMCIO He3ABHCHMBIX S-MePHBbIX IMKJIOB 3aMKHYTOrO MHOxe- 


nN 
TBa /(M'), apasouuxca o6pa3samu waksor us M” pH oTo6paxenun f, 


. €. gj aABseTca pawrom nogrpynnst A*(f (M")), ua KoTopyto orobpaxaerca 

ipynna A*(M"). Sicuo, uro pj;—panr nogrpynner A‘(M%), Ha KorTopyto 

roOpaxaerca A*(M"), ue mpesocxoguT g?, a jaa oToOpaxenua BR" 

p7=0. Jlerko nocTpouTb oroOpaxenue opueHnTupyeMmoii noBepxHocTH poja p 
+ K°, AA KoTOporo qi = p. 


Teopema 1. IIlycmp f— Henpepoienoe omo6paotenue M" @ R" uau 6 
1 CO cmeneHoro HyAo u p*(M") 0. Toeda 


(m") s pr (M”) 
2 ? 


Ss 
qs hagas <F 


CW er 


| IlnaH foka3aTenbceTBa Teopempb | (cunTaem p*(M")=1 wu 

pToOpaxenne B R"). Bospmem R™ > R", m>2n+1, u nycro [es Mocne- 

KOBATeJILHOCTh CHMIJIMIMaIbHbIX TOMOmorMyecKUx oTOOpaxkenuli M" B R”, 

ipudamKaiomux f. Iyer © u C* “—o6pasywume rpynn A*(M") u 

K’-S(M") w 2’—unxa wa C. Eco f(z5)x 0 na f(M"), To BosbMem B 
m—s 


R™\ fF (M") unKa 2”. ° +, 3anensennpii c f(2*), uw nyctb x” * — nenb, 


prpanwunBaiomas z”—-s—1, Tlommaap pasmepHocTa m— s, saBustollulica mepe- 
teuennem Teta x” ° c R", o6o3Haunm yepes L” ©. Llenb x” * ppiceKaeT Ha 


v 


noroo6pasuu f,(M") unxa zfs = f, (205s), rae 25s € 0. Waka zp-s ne- 


KuT B O(L”*, ©,) uw romosormueH Hy.0 B 9TOH OKpecTHocTH HM ¢,—>0 npH 


p> XO. 

| JlerKo TOCTPOHTh oTOGpaxKeHue HekoToporo mHorooOpasua My B Ms co 
TeNeHbIO HYJIb, Aa KOTOporo p;-+ pp =p’ (Mij), T. e. aHCMO romonorH- 
HeCKH He3aBHCHMbIX UMKJIOB B pasMepHocTax s u n—s B Mj, o6pasbi KoTO- 
DbIX He ToMosorH4HE! HysI0 Ha f (M7), pasuo p*(M;). Mostomy cymectBy10t 
rroOpaxenua Mi BR" nim B Mz co cTeleHbiO HyJb, Mp KOTOpbIX oOOuIee 
IMCJIO TOMOJIOPHYeCKH He3aBUCHMbIX LWHKJIOB B Ppa3MePpHOCTAX S HU i — S, OTOO- 
DAKAIOMIUXCA B HYJIb (Ip JOOOM ONpeseeHHU «CMHMMAaIollerocA» WHKsa), He 
ipesocxoguT p* (M7). 

§ 3. Oro6paxenue MB Ruan Buactb M;. ipa usyyennu 
HOMKECTB, COJep2KalllMX UHKJIbI, He TOMOJIOrHUNbIe HyJIO Ha M", ocHosuoli 
IBJIAeTCA TIpOctad, HO BaxkHad Jemma, cooOnjeHHad MHe K. A. CuTHuKoBBIM. 
JIemma. [Tycme p*(M")0. Ecau A—samkaymoe mxoocecmeo mxozo- 
POpasun M", pas6uearowwee neHynesol KAacc 2omonoeuti C (6 mom cmoblcae, 
tro 6 M"\A ne codepocumca nocumenelt YUKACE Us C), mo A codepacum 
— s)-mepHoli yuKa 2” °) UMeOLULL OMAUAHOLL OM HYAA uHOeKC nepeceue- 


oS 
uA C YUKAAMU U3 C. 4 

Ss <4 
Onpefenenne wucell uy, HW py. Ilycrb f —HenlpeppiBHoe oTOOpaxe- 
me M" p nonwenp K. O6osnauwM yepes py MAKCHMAJIbHOe YMCJIO TaKHX He- 
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3aBHCHMBIX 3JleMeHTOB rpymmbl A*(M"), uro cyMecTByIOT HOCHTeJH UHKJIOB 
3 9THX TOMOJOFHUeCKUX KwIACCOB, KOTOpble oTOOpaxaloTca mocpeyctBom f 
B NOMS Epbl, He COMepxKalllve OTJMYHbIX OT HYyJIA S-MePHbIX IMKJIOB. 

Uepes py 060SHAYHM MaKCHMaJIbHOe YHCIIO TAKUX H€3aBHCHMBIX 9J1¢MeHTOB 
rpynnst A°(M"), aro Aa m060ro ¢>0 HaliyTcA HOCHTeJIM WMK MOB U3 STAX) 
TOMOJIOPHYeCKUX KaCcoB, OOpa3bl KOTOPbIX TocpeACTBOM s-C/BAra TepeBO-| 
ATCA B MONHSEp, He COepxKallHH OTJMYHBIX OT HYJIA S-Me€PHbIX IMKJIOB. 


Ti’opema 2. ITycmo f —nNenpepoleHoe omobpasicenue M" 6 R" uau é 
uacmo My u p*(M")=£0. Toeda | 


met p e> p’(M"). 


fl 
HametuM mula JoKasaTevbcTBa Teopembl 2 Aa oTOOpaxenua BR. BBe- 
rE 


lem culeqyrommme oOosHaveHua: uepes / o6o03HayWM oOcb %,;, yepes R 
—(n —1)-mepHyio mocKocTh x,=0; yepes 1,1, [g,...,/n,-. - — MOocmeqoOBas 


o al 
TeJIbHOCTh H3Me/IbUaIOluxca KyOusbs2Keli R” *, upwyem AmMHa peOpa KyOa 
— -! s—1 si 
I, paBHa aoe yepes Cy *—(s—1)-mepnptit ocrop Iz, Cy CCrii; vepes 
Li; —6eckoueunpili nommeaqp Cr’ xX 1, Lp we coxepxKUT OTJMUHBIX OT Hyda 


. — oe n—s—l 
S-MepHBIX WuK0B H Le C Liy1> sepes Ly ° — OeckoneuHbIit nommanp Crp = Xb 
rye Ci,° > ecrh (n —s—1)-MepHbIii ocToB KyOuIbs2Ka, COMNps2KeHHOrCc 


= n Ss \p 

K In, Ly He cogepxKuT (n — s)-MepHbIX tMKsIoB. Ec KommakT ® C R°NL;,| 

to ®, nocpexCTBOM OMepalluH «BbIMeTaHHA» MepepoquTca B L, ,  BeJMUHHA 

alent 
ok 


’ 


39TOrO CaBura < 


O6o3Ha4uHM Yepes ry MAKCHMAJIbHOe YHCIO HesaBHCHMBIX (n — s)-MepHBIX| 
POMOJIOPMYeCKHX KJIACCOB TaKHX, UTO CYIeCTBYIOT HOCHTeJIH WMKJIOB H3 9THX4 


KJIaCCOB, OOpa3bl KOTOpbIX slexKaT B R°\L;. ScHo, To fr > Prriy. Tyctel 
f= ig Yr; cyulectByeT Takoe &, 4To uph kR>ky rg=r. oxKaspisaerca,! 


uro py >>r. Muoxecrso f* (Li), R>>k,, pagOuBaeT MmpH 060M BBIGOpe’ 
6asuca rpynmpt A” *(M") ne menee yuem (p” °(M") —r) snemenTos u3 93TOre) 
6asuca. Orcioyla, omupadcb Ha JleMMy, JOKa3bIBaeM, uTO p¢ > p* *(M")—fr.) 
Croxkenve c HepaBeHcTBOM p; °>>r jaeT HYXKHBIIi pesybTaT. | 

Teopema 3. IIycmo f — nenpepoienoe omobpascenue M" 6 R” uau 6 
uacmb My; u p'(M")0. Toeda | 


tp tp D> pt (M"). 


B sakJuoyenhe BbIpakaloO MCKPeHHIOIO Osarogapwocth II. C. Anexcang-} 


popy u K. A. Cursukosy 3a WeHHbIe COBeTHI, AaHHble MHe MpH padoTe Haj 
9THMM BOIIpPOcom. 


Mockosckuii rocytapcTBeHHbili yHuBepcuTert Ioerynusto 
uM. M. B. Jlomoxocopa 26 VI 1957 


UHTHPOBAHHAS JIMTEPATYPA 


‘HH. Hopf, J-.f. reine u. angew. Math. (Crelle), 163° (1930).2 K. A: CuTHuKos, Ma 


Tem. cOopH., 37, 3 (1955). 4 P. JI. Opym-Kerxos, JAH, 115, No 2 (1957). 
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Nornage Akanwemnu nayxk CCCP 
1958. Tom 118, Ne 41 


MATEMATHKA 


tO. A. WAUIKAH 
K BONMPOCY OB OBPATHOM 3AJ]AUE TEOPHH MOTEHLMAJIA 


(IIpedcmasbaeno axademuxom C. JI. Co6oneeuim 27 VI 1957) 


B auccepraumu B. K. Vpanopa (1) nayaro ucceqopanne Borpoca 06 
IMCHeHHM OOIaCTH, CO3Malonlel LaHHbIli BHEWIHHH NoTenuMan, pH yBennue- 
ld IIOTHOCTH BellecTBa, ee 3anONHAIoOWero. B HacTosmel 3amMeTKe jflaeTca 
}YeCTBCHHaA XapaKTepHCTHKa STOTO H3MeHeHHA, a HMeHHO, MOKa3bIBaeTCaA, 
\0 TIpH MOHOTOHHOM YBeJIMYeHHH IJIOTHOCTH O6JaCTb MOHOTOHHO C2KMMaeTCA. 
RTO, HCHOJb3yeMbIN Hamu, Upeszmoxen B. II. Cumonoppm (3) quia oKasa- 
JIbCTBa. TeEOPpeM eCJMHCTBeCHHOCTH. 

| Teopema 1. ITycme o6sacmu D, u Dz, 36e30Hole oMHOCUMeAbHO NoATOCA 
SANONHEHbL BEWECMGOM C NOCMOAHKHOLMU NAOMHOCMAMU [41 U po, Npunem 
>.> 0. Ecau npu amom exewHue nomenyuaarcl obaacmeti mooicdecm- 
wHO PaBHbl, mo 


dD, c (Bly. 


| Hoxa3zatreaberso. Ilyctb rpanuup o6nacreli D, u Dz umewT B M0- 
|PHbIX KOOPAHHaTaXx (r,o) ypaBHeHuA rf = 7, (0) Ur = Fr.(~) COOTBETCTBEHHO, 


R, (e) = min {7 (9), r2(e)}; Re (e) = max {r, (9), 72 (¢)}. 


peMNOORKUM, YTO BKIOUVeHHe D, CD, ue BbIMOMHAeTCH (H€BO3MOXKHOCTH 
DaTHOrO BKJIOUCHHA OUeBH Ha). ITO 3HadHT, YTO Ha HEKOTOPOM MHOKeCTBE 
= [0, 2x] umeem 7r,(0)< 7, (¢). a oKa3aTembcTBa JocTaTouHoO (?,*) no- 
MOUTH B OONacTH D, VU D, Takylo rapMonnueckylo cynHKunto U, yTo 


\\ Uda — \\ Verna Sa (1) 
Di Ds 
Paccmorpum B o6mactu D, U Dz orpanwueHHy!0 rapMoHuyecKy!o PyHKUHIO 
i’, ©), UpHHuMarlolly!o Ha rpanulle 3HayeHHA 
o€A 
V ' a J ? 1 7 
Be eden — (0m er. 


| Tlokaxem, uTo (pyHkuaA 
OV 


U=“V¥+rs-, 


MOHMuecKan BMecTe c V, OyweT yHOBseTBOpaATh HepapencTBy (1). JleBaa 
Tb 9TOrO HepaBeHCTBa paBHa 


ul) Uds—m \(udti—m) [) Ue 
DiND, DED; D,UD,z 
= ly + pols + (14 — He) Js. 


Q 
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Jlerko yGequTpes, 4TO KaxKAbIH us uHTerpanoB /;, /,, 1/3 MOMO*KMTECH. | 
Jl eucCTBHTeJIbHO, 
R 


ier ee: - yur ee [R2— R? V (Ry, 9)] do > 0, 
=— || Udo =| RVR, e)de>0, | 
DND; B 


27 


lg= \\ Udo \ REV (Ri, 9) de > 0. 


D,\JDs 0 


Teopema okKa3aHa. 

Sameuanne. PopMysMpoBka MH OKasaTeMbCTBO TeopeMbI | 6e3 H3MeHe- ¥ 
HMM MepeHOCATCA Ha TpeXMepHbIH CJyuai. 

Teopema 2. ITycmb D,—naockaa oOnocessHasn obAacmb, bepanudeme 
Hah AHaAUMUYeCKOU Kpueoli U Bos6YyoxOaKlWaA Npu SaANOAHeHUU MAQACCAM 
C NAOMHOCMbIO W(X, Y) > O eHewHut nomenyuaa V. Toeda cyujecmeyem ma- 
Kas O62acme G, codepxcauana D,, umo, KaKkoea Oot HU OolAa OOHOCEASHA 
o6sacmb D, CG, umenuant npu nonowcumenoHoli NAOMHOCMU 5 (Xx, Y) 
<p (%, y) mom owe enewHuli nomenyuuan V, umeem @ceeda 


dD; eG By. 


J\ia Joka3aTesibcTBa CHOBa Tipeynosaraem mpoTHBHoe. [lyctb G — Hau-, 
Goubluad O6aCTb, Ha KOTOPyIO MOXHO MpOOJMKHTh (yHKuHIO w= f (Z),} 
oTo6paxkaioutyio D, KontbopmHo Ha Kpyr |w|<c1; U (x, y) —rapmMonuueckaa], 
(PYHKUHA, ONpedeeHHad WH MOJOKUTeWbHad B OOacTH D, HU paBHaxA Hy Ha 
TeX YaCTHX €€ TpaHHUbl, KOTOpbIe sleKaT B 3aMbIKaHHH D,. U3 ycuoBal Teo-) 
peMbI cyleayeT, uTo U(x, y) mpoqomKaetca Ha oO6nacTb 1),, UpHyem sBce eej 
3HageHHaA B D,\D, oTpullatesmbubt. Iloatomy 


eee ee 


1 


4TO H WOKa3bIBaeT TeOPeMy. 


MatemaTwueckuli wHcTHTyT um. B. A. Creksosa TloctynHao 
Axawemuu HayK CCCP : 25 VI 1957 


UWHMTHPOBAHHAS JIMTEPATYPA 


1 B. K. WH eano sb, Jloxtopckas Qucceprayua, Mate. uxct. um. B. A. Crexnopa AH CCCP 
1955.2 11. C. Hopu Kos, JAH, 18, Ne 3, 165 (1988). ? B. Il. Cumonoes, Kangunatckan 
Aucceptaunsa, Mock. roc. nex. HHcT. uM. B. HM. Jlenuna, 1954. 
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Jornzagn Akanemun HayK CCCP 
1958. Tom 118, Ne 1 


PHSHKA 


Akayemuk AH Typxm CCP P. Ff. AHHAEB u A. AJIJIAHA3APOB 


| MHCCJIEXOBAHME NPOXOJIGHOrFO MW MOMEPEYHOTO 
| TAJIBBAHOMATHUTHBIX IPOEKTOB HA MOHOKPHCTAJWIE 
PMAHH A n-THIIA TO PIABHbIM KPHCTAJIJIOTPA®HYUECK HM OCAM 


Bepefeuue. OrnocutTelbHoe W3MeHeHHe yJeIbHOrO CONPOTHBACHHA B 
‘THUTHOM Moule KPUCTasJIOB repMaHUA N- HW P-THIOB B OOpasilax, BbIPe3aHHbIXx 
vib ocelt [100] u [110], mpu remneparypax 77 u 300°K 6pito uccnegoBano Tup- 
ie vu Cystom (?). B mocseqHee Bpema ObIIN HcCefoBaHbI (1) Bce MarHeTO-3VIeK- 
MueCKHe CBOMCTBA YJIbTpayMCTbIX MOHOKPHCTaJIOB TepMaHUA Tpex pagvJiHy- 
X OOpasiloB, HMeBIIMX (opMy NapaJuieenumegoB, BbIPesaHHbIX COTBET- 
eHHO Bob ocelt [100], [110], [111], npx komHarHoit Temnepatype. IIpu stom, 
qaCTHOCTH, YCTaHOBJIeCHO HaJiHuHve AHH30TPONHU YTaslbBaHOMarHUTHOrO 93tp- 
‘KTa B HCCJICMOBaHHbIX OObeKTAX. OJHAKO BOMpPOC O TOM, ABJIACTCA JIM aHH30- 
TMA MarHeTO-3JIEKTPHYeCKHX CBOHCTB CJIeEXCTBHeEM HeOAHOPOHOCTH IJIOT- 
CTH OOpasllOB, OCTaeTCA HeACHBIM, TaK KaK OOpa3libl Obl BbIPesaHbI M0 
BHbIM KPHCTaorpadw4yecKHM OCAM H3 pa3JIMUHbIX YJIbTPauMCTbIX MOHO- 
MCTAJJIOB. 

Llemb TaHHOH paOoTbl 3aksOUaaCb B TOM, YTOObI NOApO6HO UCCeOBaTb OT- 
CHTCJIbHOe H3MCHEHHE Z/ICEKTPOCOMPOTHBJICHHA B MarHHTHOM Mowe (Mpooub- 
x WM Monepeuuble a:peKTb!) NO OTHOWICHHIO K KPHCTaJuorpadpuyeckKuM OCAM 


OJ], [110] u [111] 8 gwaronanbHo naocKxoctu (110) yaprpauucToro mMoHO- 
McTallia repMaHua (4aucTroToH Jo 10°* %) Ha OAHOM HM TOM xe oOpasite, UMetO- 
’m cdopmy wapa. IIpu stom atpekT MbI HasbIBaeM MPOOJbHbIM, CCIM BEKTOPBI 
Ka i, u3MepeHua r (HallpaBleHua oceli) Hw MarHHTHOrO Towa H MapasiebHbl 

my co6ol, T. e. i|jr||H. Ecam pexrop marnuruoro noua H nepnenquky- 
|peH JBYM TapaJienbHbIM MexKy coOoio BekTopaM iu rf, T. e. ijjr _|H, 

€KT Ha3bIBaeTCA TOMepeuHbIM. 
V3 uszecrnoi dopmysb Sefirua (*) Quad MOTHOCTH TOKa B TOJYIpoBOL- 
ax KyOnuecKOl CHCTeMbI Ip HaIMyMM aeKTpHYeckoro Mm cmaOoro MarHuT- 

O moje MOxKHO BbIBeCTH (OpMyJIy JIA TaJIbBaHOMarHUTHOrO acpipeKTa 


/R) B Buze 
3 3 
ae = (Ko+ Kid att + 2Ke Dd) gigihih; ) H?. (1) 


is i=1 i#j=1 


3TOoH dopmysie g; H A; — HalpaBJIAIOUHe KOCHHYCbI COOTBETCTBEHHO ejIH- 
Horo BeKTOpa TOKa i M MarHATHOrO Oia H No OTHOUeHHIO K TeTparo- 
bHBIM OCHM KpHcTaia KyOuyeckow cucTembl; Ky, Ky “ Kg — KOHCTAaHTHI, 
Opbie, 10 aHHbIM (°), MOXKHO BbIPasHTb CuleLyoulMM o6pasom: 


9nneu , 0382 / T \? Oru? na ai (ae y] : 
Ko = 16c? E asi er) Po lag ee jis Glinag gp Nie! pie 


Inneu® 452 [ % \? Pp a | 452 e ‘| ‘ | 
Ie ce AGE [1+ Bt (2) ]eo= Saas tien oa (2) 
9rneu® 212 / 7% \? 1 | sat (at) | 
Ka pecti rigs [1+ 337(=) Joo = 16c2| 1 + 534 =| , 
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rae u& HW MN —COOTBETCTBCHHO MIOABMKHOCTh H KOHMCHTpallnA HOCHTesIeH TOKA; 

e—3apa duIeKTpofja; C—CKOPOCTb CBeTa; ~) — YACMbHOe COMPOTHBJICHHE, | 
<) Ht — UBe pasmmunbie (PyHKUMH BPeMeHH pesakcallMU tT OT BOMHOBOTO BeK- yj 
Topa k. i 

Kak puguo u3 (1), Wpa cnaOnix H pestnuana apekTa MponmoplvouaJibHa” 
KBapaTy HallpaA2KeHHOCTH MarHuTHOrO MONA, T. €. AR/R= 6H?. Boravcse- 
HMA 10 (popmyse (1) mp MawHoM sHavennun HT c yueTOM (2) qaror Ia Tpo~ 
JONbHOrO PasbBaHOMarHUTHOrO spPhekta Op39} | = 2,9 Dro0) | u bray) 1 = 3 Opno0} 1 - 
Waa MOMepeuyHbIxX Xe atpeKTOB B CJlyyae, KOra BeKTOpPb! 1, F HU H JEKAT | 

p mockocru (110), reoperuyecku 43 dpopmyubI (1) 
Ag HAaXOAHM O90). = Op10)1 7% Ons 

O6 o6%ektTe AH MEeETOAUKE UE 
caeRhoBauHuHaA. MonoKpuctaia repMaHusa Obi 
BbIPallleH H3 paciwiaBa B BaKYYMHOH MeyuH NO MeTOpy | 
UoxpambcKoro B sa6oparopuu mpod. J. A. Ter 
posa VMucrutyta meraimypruu AKkafleMHH HayK 
CCCP. Jlia cHaATHA BHYTPeHHHX HallpxxKeHHH MO- 
HOKpUCcTasa efO KHMATHIM B TeyeHHe 2 MHH. B 
MepeKHCH BOMOpOsa, a 3aTeM B AHCTHJJIMpOBaHHOH | 
Bone. M3 mojsyueHHOrO MOHOKpHCTaia repMaHus 
B (bopMe pyTKa (4MaMeTpoM oKouI0 60 MM HW QJIMHOW 
180 mM) Obl BbIpesaH OOpasell B Buse Wapa AMa- 
MeTpoM 33,25 MM. | 
Puc. 41. Kpucrasnorpadpaue- C MOMOLLbIO TEPMO3OHAa YCTAHOBJeHAa IJIEKTPOH- } 
cxue ocu [100], [110] u [111] Had MpoBoxuMocTb O6pasita. PentrenorpacpHyeckmM | 

B jMaroHaJIbHOM IWIOCKOCTH MeTOOM Ha ycTaHoBKe Tuna YPC-55 mytTem 06 
(110) meena 4 B  paTHOH cbeMKH OblIa OMmpesemeHa OHA U3 WMaro- 
- ° HaJIbHbIX MocKocteH (110) KpucTanma, KoTOpad 
OJHOBPe€MeHHO ABIAeTCA THaMeTPaJIbHOM TJIOCKO- 
CTbIO Wapa (pue. 1). Sarem OnlIM OMpeleeHbI TPH TiaBHble OCH: OHA U3} 
TeTparoHabHbix ocel [100], onHa u3 QMaroHambHbIx oceH [110] u ogna us} 
TpHrOHabHBIX oceH{[111], mexxanjux Ha muocKocTu (110). | 

Jia nMomeuleHHA OOpasila M@ExKAy MomOCaMM 3SeKTpOMarHuTa ObWIO Uu3ro-)) 
TOBJICHO CilellHalbHOe NpucrocoOmeHHe, COCTOABIUee H3 MOXBYXKHOM uM HeMo- 
7BHKHOH uacten. IloqBuxKHad YaCTb MOFIa NOBOPayHBaTbCH BOKPy" BePTHKAaJIb- 
HOH OCH OTHOCHTeJIbHO HeMOABYXKHOH YacTH yCTaHOBKH. K MoXBHXxKHOM 4acTH 
yCTaHOBKH Ha Cilel(MasbHoe rHe3sfO YKpelIAICA Wap TakuM OOpa3oM, 4TOOb 
BO BCe€X erO MOJOXKCHHAX BeEKTOP MarHHTHOrO NOA JexKa B nmocKoctTu (110) 
o6pasia. OOpasell BMecTe C MpHKpeleHHOH YaCTbIO yCTaHOBKH Obl MOMeLLeH 
B J{blOAPOBCKMH COCyA UM TemMepatypa oOOpasila NosepxuUBaNach MOCTOAHHOM 
YcraHoBKa Oblia cHaOKeHa CTPeIKOM HU WKaOM, 4YTO MO3BOANO NocseLoBa- 
TeIbHO H3MePATb KaK IIpOQOJIbHO-NoNepeyHble adpekTbl, TaK HM 3aBHCHMOCTB 
acdekTa or yrvioB MexAy H u i || r npw NocTOAHHOM MarHHTHOM Mose B TI0C= 
KocTu (110). 

K uccileqyemomy oOpa3ily Mo 3apaHee H3BeCTHbIM HalipaBseHHAM MpHnan- 
BaJIMCb MeJHbI€ MPOBOa, KOHILbI KOTOPbIX WWIM K H3MePHTeIbHOH Cxeme (TOUKMy 
naliku ObWIM OMeAHEHbI MeTOLOM SuleKTpou3a). Baw MpHMeHeH MocT MocTOsH-| 
Horo Toka Tuma MTB xaacca 0,02, kK KoTropomy NogkmwouaIcA sepKabHbii 
rambBaHometp M21 uyscrsutembuoctbio 10°° a/mmM. . 

PesyaAbTaTH uccaexzoBpauua. Bee usmepenua npousBoqu-, 
JIMCb TIpH Temmepatype 29°C. IIpexpaputenbHbIM W3MepeHHeM NoOMyueHbI cue 
Ayroulwe NepBOHauaIbHble 3HaYeHHA S/IEKTPOCOMPOTHBeHUA OOpasita mo TpeM 
HampaBleHHAM: Riyoo) == 372,5 OM, Riaioy = 423 om HW Rey = 340 om. 

PesyuIbTaTh, MOJYYeHHble Mp UCCeOBAaHHM MpofombHOrO MH MOMepedHoro, 
rasIbBaHOMarHHTHbIX speKTOB Kak (pyHKIWMH BHeWIHerO MarHuTHOrTO noma, 
mpefcTaBeHbI Ha puc.2. Kak BugHO M3 puc. 2, np cia6bix MomAx TOUKU Ao-| 
*%KaTCA Ha Napadouy AR/R = bH?, koropaa pauee Oba nonyyena H.C. Axydl 
nopbiM (*) Mit eppOMarHUTHBIX KDPHCTa0B KyOMYeCKOL CHCTeMbI npH Cia- 
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| 


 MaPHHTHBIX MowIax. EcuM ke No ocu aOCIMCc OTMOXMKUTb KBalpaThl 3HayeHHit 
WIHerO MarHHTHOTO MOA, TO MPH MaJIbIX 3Ha4eHHAX H 3apucumoctb AR/R 
1° tipeacTaputca mpambimu (pwc. 3), 43 TaHreHca yrvia HaksOHa KOTOpbIX 
KHO BBIUHCAMTh KOOPPULNeHT NponopluonambuocTn O. 


1000 2090 3000 spem 0 1000 2000 3000 apcm 


a H 


Puc. 2. Kpussie 3apucumocrei AR/R ot H no raaBHbim Kpuc- 


TaJorpapuyeckum ocam. /— npogompunlit apex: a — i||[{ 100 ] || H; 
a OHO ECZEMA ies acer Bae iss 
i/(100] | H; 6—i]/[110] LH; e—if/(444] | H. T= 302°K 


Saunier’ 
210° ——> 


Puc. 3. S3aBucuMocTb rasIbBaHOMarHHTHOrO aiidekTa OT KBal- 

para MarHHTHOrO Moma MO pa3HYHbIM KpHcTasorpadpHu- 

YeCKHM OCSIM MOHOKPHCTaJiia repMaHusa. OOosHayeHHA Te Ke, 
uTO Ha pHe. 2 


B ta6. 1 mpnseyenbl TeopeTHyecKHe sHaueHMA KoappullMenta mMporop- 
HAJIbHOCTH (Dreop ), BbIYHCMeHHEIe 10 (opMyvie (1), H MOMYYeHHbIe M3 OMbITAa ~ 
cen) HO OTHOWeHHIO K ocaMm [100], [110] w [111] B maocKoctu (110). 
SKCHepuMeHTaJIbHbIe COOTHOUWICHHA Me2xK Ay KOXPPHUNeHTAaMH OTJIHGAIOTCA OT 
YUCHHBIX TeopeTHUeCKH: VA MpokoMbuoro sippexta oKasasocb by} 1 = 
193 Duooly H Opa = 9,89 Spo, ANA MoMepeynoro xe sppexta Ojo) 1 ~ 
[u10} << Suu: 

Ha puc. 4 mpegzctapuiena sapucumocTb AR/K oT yrsi0oB Mexy BeKTO- 
uv i|jr au H mpw mocrosHHOM MarHuTHOM Tove (H = 2426 apct.) B mM0- 
ctu (110) Monokpucraa repManus. Kak BuHM, TO OTHOLICHHIO K OCH 
J] Ha6smogaeTca HanOosbuUIni MIpOAOMbHbI a:ppeKT M HaMMeHbIUMH Mone- 
Hb acpdekT, Torga Kak ocx [111], HaOOOpoT, COOTBeTCTBYeT HavMeHbIUIHH 


JONbHbIT M HavGoubuMi Monepeunble appexKTHl. 
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Hekoropoe pa3iMuve OOHapyxKHBaerca MexKy HallMMH pe3syJibTaTaMU 
Teopvell TaibBaHOMarHUTHOrO adekTa JIA MOMyMpOBOMHUKOB KYyOM4eCK 
cucremp! (*), 4TO ObIIO OTMeyeHO HM B pacore (1). Tem He MeHee, cbopmysa ( 
BLIBeAeCHHad M3 BEKTOPHOTO pxAa WA BbIPaKeHHH TOKa B MOJYNpOBOAHUK 
KyOW4eCKO CHCTeMbI pH HaJHUMM SJIeEKTpH4YeCKOrO HM MarHATHOrO MOVE 


TaoOuauna 1 
S 
Pacnosiom. BeK- 7 
TOPOB B Mvi0- \reop 5 
cxocTu (110) % 
oS 
i |) [100] |) H RK 3,444 
i || 100] .H ie 37167 
i || (410) || H} Ko +4/2(Kit Ke) 3,185 
i || [110] | H Ko 3,170 Puc. 4. 3apucuMocTb 1aJibBaHOMarHHTH 
il} {444} {| H | Ko + 4/3 (Ki + 2K2) [3,06 adekta or yrvia MexAy BeKTOpaMH 
P| (444) 1H | Ko+%V/s(Ki— Ke) [3,29 nH npa H = 2426 sper. B M10CKO| 


(110). T = 3802°K 


BIOJHE MOXKET CYKUTH POpMYOH AHHSOTPONMU TasibBaHOMarHUTHOrO apex 
JIA NOJLYMpOBOLHHKOB KYyOH4eCKOH CHCTeMBI. i 

TakuM oOpa30M, HaMH 9KCMepHMeHTaIbHO MOKa3aHO, YTO MepBOHauaJIbhl 
3NCKTPOMPOBOAMMOCTbh MW BeJIMYMHA TaibBaHOMarHUTHOrO addeKkTa 3aBHCAT } 
K PpHcTasorpaduyeckoro HallpaBeHHA MOHOKpHCcTaia repMaHHua. ITO NOATB) 
*KaeT Halle WpeNouoweHvHe O HAaIMYNH aHH3OTPOMHU TasibBaHOMarHHTHY 
atppekTa B HUCCJIEIOBaHHOM OObeKTe. 


MuctutyT (pusHKku uw reo*u3HkH TlocrymHsio 
Axkaglemuu HaykK TypxmCCP 7 IX 1957 # 


WMTHPOBAHHAS JIMNTEPATYPA 


1p, YT. Aunaes, Mss. AH TyprmCCP, 2, 3 (1957).2 G. L. Pearson, H. Sm | 
Phys. Rev., 88, 768 (1951). ° FoS.eitz, Phys. Rev,, 79, 372 (1950). *sH C. Ae 
@Meppomaruetusm, M., 1939. 


a 
i) 


Hornage Akanemun nwayx CCCP 
1958. Tom 118, Ne 1 


PH3BHKA 


M. A, KPHBOPJIA3 


MATHHTHOM PACCEAHHH TEMJIOBbIX HEATPOHOB BBJIM3H 
JUKH KIOPH PEPPOMATHETHKA HWJIH AHTH®EPPOMATHETHKA 


(ITpedcmaeaeno akademuxom M. A. Jleonmoeusem 8 VI 1957) 


O6uapy2keHHoe HezaBHO (1,2) peskoe Bo3spacTaHHe MarHHTHOrO pacceaHHa 
HTpoHOB (beppoMarHeTukaMu pH Temleparypax, OJIM3KNX Kk TeMMepatype 
opu To, OblIo KavecTBeHHO OObaCHeHO (3,4) HamwuHem KpuTHYecKUX (piyK- 


alu MarHuTHOrO MoMeHTa Ni(r) BOmusH T,. C sto TouKH speHua pac- 
aTpuBaeMbIli appeKT aHaJIOrHdeH AHOMAJIbHOMY paCCeHHMIO PeHTTeHOBbIX 
velit BOWM3H TOUKM ynopaqouenua (°,°). Tepmogqunamuyeckylo Teopuio aHo- 
JIbHOrO MaPHHTHOrO pacceAHHA Mpoule BCerO MOCTPOHTb, paccCMaTpuBas pac- 


Re 
eleneHue BeposATHOCTeH KOMMOHeHT Pypbe oT I(r) Hu BpeMeHHOe u3MeHeHHe 
HX KOMIOHEHT. 

1. O6uree BbIpaxKeHHe WA TOMepevHHka MarHUTHOrO pacceHHUA HeNOJApH- 
BaHHbIX MOHOXPOMATH4eCKHX HeHTpoHoB d?c/dE dQ, paccunTanHoro Ha eJH- 
Wy TeJlecHOro yruia HM eMHHLY 2HeprHu, B OOPHOBCKOM IIpHOMKeHHH MOXKHO 
JYUHTb Ha OCHOBe pacueta (’). IIpoBoqa paccmMoTpeHune, aHaslorHyHoe MpH- 
HeHHOMy B (8) Np pacueTe paccetHHA Ha KOMeOAHHAX pPeleTKH, NOWYYMM [IA 
HOKpucTasvia: 


3 fos) 

2 CV29 been Pe 9:9; nae 

Le =e D (8: = oe ) \ Mig (0) Wig (t) ef dt. (1) 
i, f=1 es 

ecb k, u k, — BoHOBbIe BEKTOPBI na qaioulen W paccesHHOn BOJIH; q aoe 

i j HYMepylOoT eKapToRbI KoOopAMHaTh!; 4;; —d-cHMBO,; C = 2ne?y?/c?h*, 

1,91; w= AE/h, rae AE — ymenbuenve SHeprHH HeHTpoHa TIpH pacces- 


4; V —o6bem Kpuctamna; MNjq(t) = ar Nt; (r, t) exp (¢qr) dt —- KoMMOHeHTa 
| v 
pbe B MOMeHT BpeMeHH f. 


M(r) MoxHO MpefcTaByTb B Be NpOwsBeyeHus BeKTOpa HaMarHnuenua 
r) u Mepwoguyeckot (byHkunn ‘’(r), HHTerpaJI OT KOTOPOH NO eJMHHIe 
ema paBeH eunuie. Hamarnuyuenve MOXxHO pasOHTb Ha ero cpefHee 3Ha- 
ve M wu xBo3gHuKalollee BCJleacTBHe (bsIyKTyalul MepemMeHHoe CJIaraemMoe 


(r). Pacnpegesenue MarnutHoro momenta My(r) Maer peskue JIMHMM (HJM 
Ha) Ha wHelirpoHorpaMMe, KkoTopble 3/[eCb He OyAyT paccMaTpuBaTbcs. 
YKTYallWH HaMarHHueHHA IPMBOAAT K MOABJICHUIO mucpipysHoro (bona. Secb 
aHWYHMCA UCceoBaHHeM (poHa BOJIMSH MakCHMyMOB Ha HeHTpoOHorpaMMe, 
TBETCTBYIOUUX PAa3JIMYHBIM BeEKTOPaM OOpaTHOH pelleTKH K, mH60 MaJIbIM 
aM pacceAtHuA, TaK KaK HMeHHO B 9THX Cilydadx MOJKHO Ha6 JO WaTbea 
es paccesHue M BMeCTe C TeM BO3MOXKHO (eHOMeHONOrHAeCK Oe pac- 
Tpenue. IIpa stom Wtjq (t) = Mig, (t) fy» TAC In = 4 + 2xKn, 9, Maso, a 

(tbakTOp pacceAtHHA, COOTBETCTBYIOUIMH pacCMaTpHBaeMOMy MaKCHMyMy 
M paccesHHU Ha Masible yrsibl Ko = 0; fg = 1). Bonusn T, ae es) 

* 


KCaUHH CTaHOBATCA upesBbIualiHO SOombuuMH (cp. (°)). Bmecre c TeM 9HeprHa 
hwW,, COOTBETCTBYIOMLAaA JIapMOpoBCKOH mpeeccuH QJlyKTyalMd HaMarHvyeHHA 
BOKpyr MarHuTHoro noja H, He mpeBpimaet 107° 9B. Ilostomy, 3a UcksO4e- 
HMeM CyYad OUCH MaJIbIX yrvlOB <w,m/Ak} ~ 107%, a TakxKe MaJIbIX yrOBbIX 
OTKJOHeHHH BeKTOpoB k,—k, uw —2xKn (<(@gm/2rhAKnk,), MO*KHO HE YUH 
TbIBaTb H3MeCHeCHHS g,, CBASAHHOrO C H3MCHeEHHEM 3SHEprHu Ip paccesAHHH~ 
BewielcTBHe 3TOrO MO%KHO poBecTH MHTerpHpoBaHHe BbIparKeHua (1) m0 
SHeEprHH, CUMTad JIMIb © 3aBHCAulMM OT E: 


3 
, C0 Ne { 
fo cvpat 3! (uf) Maslin 9) 


i, j=1 


Syecb mpu ycpequennn M; u M; OepytcA B OJMHaKOBbIM MOMeHT BpeMeuH. 


TyauMi. IIpu sToM cslefyeT MpHHATS BO BHMMaHHe, 4TO 0°e/OM;0M; = x7"; 
rye 9 = ©/V — TepMofMHamMudecKHH NOTeHUHaJ EXMHHUbI OObeMa, a yO — TCH: 


oM, oM ; 
¢ HeoqHopoqHoctama AM(r) caaraemoe &;jx1 ae at B pa3yloxeHuH 9. Ilo 
bowat | 
o rare 
CTaBJIAA HalieHHoe 3HayeHHe Mig, Mig, B (2), momyuHM 


a = CV | fn |? AT (y+ onignnGnidiy » ( ‘ 


rye —1 npefctapaseT coOoH 3HaK OOpaTHOH MaTpHIbI H MO JBaxK]bI MOBT 
PAIOWIMMCA HHAeKcaM MTpOBOsuTCA CyMMHpoBaHHe. B yacTHocTu, UpH ocTa} 
TOUHO MaJIbIX g, MOCJI@QHHH MHOXKHTeIb B (3) paBeH y,,. Ecau yunrpiBami) 
W3MeHeHHe JIMLb OOMeHHOH YaCTH 2HEPrH, CBA3aHHOe C HeOAHOpOAHOCTA 
M(r), To Avid KyOudeCKHX KpHcTaJJIOB 5 e1InkInt MO2XKHO 34MCHHTb Ha ad; ay 
rye «~ y51a? (a, — NOCTOAHHAaA pellieTKH, Y,,-— MarHHTHad BOCIpHHMyuHBOCT 
npH T— ov). | 

Popmy.1a (3) NosBOAeT ONpeAeIATh AHOMAJIbHOe MArHHTHOe paccestHHe a 
AOMCHHBIMH MOHOKPHCTAaJJIaMH MpOH3BOJIbHOH CTPyKTYypbl Ip MpousBOJIbHOM Hj, 
B yacTHocTu, JWI KYONYeCKHX KPHCTaJJIOB, B KOTOpbIX PpaBHOBeCHOe HaMarHkl. 
genne M wu H napasmenbubr ocu [001] (ocu OZ), | 


1 4-62 1— 92 
? 


do 
= =CV | falter 
a CAAT ae ae 


re 0,--KocHHyc yra mexay q u ocbio OZ, yy = x22 HX, = Xxx = yy 
IIpa 7 >T>) B orcyrcrBue Noma yy = x1 =X U'ds/dQ = 2CV|falPkT (x 
+ 092). | 
“ 
Tlockombky npa T=T, un H=O0 X;; OOpaljaiorca B HYJb, 43 Nom) 
YeHHbIX (opMy cmekyeT, yTO BOmHsH T) NpH MaJbIX q,, T. e. TIpu Ma JIb } 
yrviax paccesHus 9 WIM BOJM3H TOUeK Ha HeliTpoHOrpaMMe, CooTBeTCTBYIOUM 
JaYSBCKOMY OTParxKeHHIO, NOJKHO HaOJOLaTbCA pesKO 3aBucauee or T upe 
BbIVaHHO HWHTCHCHBHOe Audpysuoe paccesHMe, MaKCHMyMbI KOTOpOrO JexK 
oe eas | 
npn q, = 0. Tak Kak IpH Mawbix 9 g? = q? = (4n/))* sin? (9/2), To B oT) 
cnyyae AoWKHa HaOMOMATbCA TakrxKe peskast saBucHMocTS ds/dQ or © wu AME} 
BOJIHbI h. Samuchipad Avid KyOnYeCKUX KpHCTaIOB © BBHJe o = 1/5 f (M2) I 
2472 2472 2 72 E th 
+ 1/2 K (Mi My + MiMz + MyM) — MH, rae K_xapaxrepusyer marnuruyl} 
aHHSOTponHiO, Haliem, TO YF 1 = f'3;;-+ 2f" MiM; + K (M? — 3M?) 3, f 
+2KM;M;. Yuutprwasa, ito 09/0M; = 0, nonyuum yas paccMaTpHBaemMo 
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t 


wMepa mpd T>T, wv H#O y= f+ 2/"MP= x4(1 + 3/8H); 
t= f+ KM? = xy [(1 + (f’ + K) y3H?]. TMostomy IIpH JOCTaTOWHO MaJIbIXx 
—T, (BeauKO aa M Mpu Oombuux A moje Mower 3aMeTHO YMeHbUHTb 
dQ. ° Tip 9ToM ds/dQ 6yleT 3aBHceTb He TOMbKO OT BeJIMUMHBI, HO M OT 
IpaBJIeHHAG, +X, HX, OCOOeEHHO pesKO pasuMaloTCA B cwlyyae, Korga 
eth. 1A. a (mpu stom f’=0 un K<f"). Econ mpegnosoxutp, ato 
WWave JOMCHHOH CTpyKTYypbl He BMMAeT Ha BepoATHOCTH (bryKTyauui AM, 
H€ IPHHHMaTb BO BHHMaHHe pacceAxHWe Ha paHullaxX JOMeHOB, TO MOKHO 
HTH do/dQ, yunTbiBax, uTO B JomMenax M pacnonaraetca c omuHaKosoli 
DOATHOCTbIO B JIKOOOM H3 LIeCTH HallpaBJieHuit, TlapaJJIeJIbHbIX peOpaM ky6u- 
“KuxX sueeK. IIpopeyqa ycpeqHenne, Haligem, uro ds/dQ B strom cmyuae 
*KeT ObITh ONpesemeHo 0 (bopmyure aon Ds, H = 0, ecm 3aMeHuTb 
HeH (x? + aq?) Ha 7/3 (xy + ag2)? + Ys (yp) + ag?) 4. 

TakuM o6pasoM, lIpH [aHHoM q,, dont yObIBaeT OT M@KCHMaJIbHOrO 3Ha- 
iui mpd T = T) nponopynonambuo y' mpa T>T, u nponoprnonampbuo 
By ape EPS os 

3. B cayyae TBepAbIX pacTBOpoB, BCJIescTBHe Toro, 4TO dbuyKTyanun AM 
payKTyalvH KOHIeHTpalun Cc, BOOSIE TroBOps, He ABMAIOTCA CTaTHCTHYeCKH 
34 BUCHMbIMH ae (°)), B (4) BemmunHE! 029/0M; = yii' ciemyer 3amenntTp Ha 


? ao \? a  ._,dMaT,. 0% 29 
Gane jor > BOausu T, 5M,de ~~ %1 aT de * IM,de ™ OM,dc ~ mee 
L - 

ao Ou» sia) ns _ 
a = N es tie SERRE N — 4ncio aToMos B e/MHUIe O6beEMa; By U bp 


MHYeCKHe TOTeHUMabI! aTomoB A u B (fs cua6plx pacTBopos 070/dc? = 

NkTc*). Tlostomy B csryuae Pee arr PSU ORCE B (4) cilelyeT 3aMeHHTb 
2 ) vis \ al = 

Rea 4,7 (aay (52) N~ 1( se= a) (M4 saMeHuTb |fn|? Ha | fa|?), 

) IIpPHBOMT K BO3paCTaHHIO HHTCHCHBHOCTH MarHHTHOrO pacceAHHA (pu Tex 

X11, Xp, % H fn fn) NO CpaBHenMio C OHOKOMMOHeHTHBIM KpHcTasOM. 

u T >T,) u H =O MoxHO No-nMpexHeMy MouIb30BaTbcA (hopmyson (4). 

‘4. B caysae T>T,), H=M=O0 sapmoposckaa mpeueccua sBesnunnel 

4 ue vMeeT MecTa, HM pesaKcallMio pa3JIMUHbIX KOMMOHeHT BeKTOpa M. 


>KHO PaCCMaTPHBaTb OTJICJIbHO. TO JaeT BO3MO%XHOCTb IIpOocto HauTu pac- 


Sle sIeHHe 2) es SD oe lO SHEpryAM. Bowu3u ffs B 9TOM CJIy dae 
i — M; i) a Yo 


= yy 7 VM, rye KHHeETHYeCKHe KOSPPHIHeHTHI 


a 


M; 


YM ‘2 MO2%KHO CU4HTaTb He sence unin oT 1 (cpin(?) mek aK ane u3 
pu SaABUCALUX OT Bec TepMofuHamMunyecKux iyKTyayun ((7°), § 17), 


2h 
oral 


Flee 


u dM ../dt = —hM-., 70 ( M (0) M(t) exp (it) dt = 


Iloncrapsiaa 2TO COOTHOWeHHe HU BbIpaxKeHve WA M -M B (1), Halizem, 


Wik KyOuyYecKHX KpucTasNoB upx T >To, 1 = 0. 
{ x1 (vy, + 759%) 


ee = Vf PLAT >? (5) 
ae ate = wi IIA GEE age 8, + yt 


Vis (5) cnegyer, aro BOmusH T) cpeqnee H3MeHeHHe 9HeprHH HEHTPOHOB 
- paccesHMM OYeHb Maio HM (TaK Kak y,@?/y, MasIO) CYU\eCTBEHHO 3aBHCHT 
lyrvia paccesuua. OrmeTaM, 4TO pH HaJIM4HH TOJIA W3-3a JapMopoBcKoro 
enua (blyKTyalun AM 8 paciipeyeJieHHH paccesHHBbIx HeHTPOHOB M10 S9Hep- 
NOABHTCA PeSKHif pe3OHaHCHbIli MaKCHMYM, COOTBETCTBYIONIMH Tepeqaye 
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{ 

= ‘ 

SHeprH hw,. SHaqTebHO SombuIee: H3MeHeHHe 9HeprHH (~ 10°? 5B) vou 
OXKULaTb Ip paccesHHM Me/VICHHBIX HeHTPOHOB eppHMarHeTHKaMH BCJeEACTBHE 
B3aHMOJCHCTBUA C ONTHYeCCKOH BeTBbIO (eppOMarHOHOB. ‘ 
5. Takum Ke OOpa30M MOXET OBITh PaCCMOTpeHO paccesHHe HeHTPOHOB 
B63 TouKu Kiopu autudeppomarnetuka. B atom cayuae npu T < T cHOH 
TaHHO BOSHHKaeT MepHosMyecKoe paclipemeseHHe MarHHTHbIX “MOMEHTOB (C CHM 
MeTpHell, OTJMUHOM OT CHMMeTpHH pellieTKH), KOTOpoe B CpeHeM MaeT 0 


HUTHBIt MOMeHT, paBHBIt wyno. JIA MpocToTb! MpeANONO%*AM, YTO 9TO 
paciipeyenenue MOXKeT ObITh OXAPaKTePH30BaHO OHM MaKPOCKONMYECKH 


BeKTOPHBIM TapaMeTpoM A, ucuesatouluM mpH T >T7,). AnoMaibHO Combe 


(bulryKTyauuH  oKoO TOUKH KiopH MpHBoqAT K UpesBbl¥aliHO MHTeHCHBHOMY 
paccesHHI0 HeliTPOHOB BOWIM3H «CBEPXCTPYKTYPHBIX» JIMHHM (MIM TATeH), MIA 
KOTOPbIX BeKTOPpbI Kp COOTBETCTBYIOT Ooslee HU3KOM, YeM CHMMETPHA pelIeTKHy 

=—S : | 
cumMerpun Qt (r). WurencuBHocTb Takoro paccesHHA oMmpeyemaeTca bopmy, 
giamu (3) u (4), ecu MpowsBecTH B HHX 3aveHy | fn |? Ha HeKOTOpy!0 NOCTOAH- 
uy |¢,|?, a x; Ha O°—/ OO; (Pe /OhjOk; =O Up T = T>). VHTeHCHB- 
HOCTb «CBEPXCTPYKTYPHbIX» JIMHWH B 9TOM CIyYae MponopyMoHabHa )°. Tipe 
BKJIOUCHHH MarHHTHOrO NOuIf B KyOWYeCKOM KpucTase Boob ocu Tuna [100 


(Bqomb ocu OX) i ycTaHaBJIMBaeTCA NepleHTMKyJIAPHO MOJO (BLOJIb OCH OZ)\ 
B otmuune of (tbeppomMarneTuKa, B aHTHieppoMarHeTHKe B MpHCyTCTBUA MOUs) 
coxpaHaeTca (pasoBbili Nepexo BToporo poga. Tak kak npH T< Ty pay] 


TYauuy Xu M ne ABAAIOTCH CTaTHCTHUeCKH He€3aBHYCHMbIMH, TO B_ BbIpaxke 


Huax jit [A -/? mM daa do/dQ npa HO Haqo saMeHuTp 070/02 Hi : 
x & 

<A> 1 

ao ao \ | ae do = (O7P (Ok \ (Alay. ; i] 

mn (a ait Re = on ) (Re) (dd prwnddseeae usMeHATCS| 


TaKxe 0*9/0h3; Ip sToM 0°9/A? = 0?o/0M, TO H3MeHHT yrJOBoe pacnpese) 
JIeHve paccesHHA. +} 

6. Benegqcrsue marHurocrpukuuu dbuyKtyanun M? (nau 22) BpispiBatdl, 
(pryKTYyauHM TNJIOTHOCTH p HM, TOMHMO MarHuTHOTO paccesHua, IPHBOAAT Takx%*} 
K JONOJHUTeIbHOMY AepHomy paccesuuto. Jima oleHKH asTOro addekTa mped} 
NOJIOXKUM, YTO CBA3b Mexy Ap nu AM? TakoBa Ke, Kak HW CBA3b MEX], 
COOTBETCTBYIOWIMMH MaKPOCKONMYCCKHMH BeJIMUMHAaMH, HW He OyeM YuNTHIBAaT 
(paykTyauMh OwM2KHerO MarHHTHOrTO NopsAKa. Torga kommoneHta Dypse cry 

a ee 

TyallMH p paBHa p, = p (SF) 0B (AM?)g, rae 68 — peskoe M3MeHeHHe KOIqH) 
cbuljveHTa OObemMHOrO pacumupeHun Mpa T<T, BOmu3sn T,. Jlerko noKasatt}. 
4TO H3MeHeHHe AepHoro pacceAHHA HelTPOHOB, CBA3aHHOe C ayKTyan waMy 
p pH MaJIbIX yrvlaX pacCestHuA, PaBHO il 


do, m2V sa = (OM2\—2 
poe Satay NIG, 2 2 = - 
Ag as N*(APATM? (S-) gt + aga) (88), 
rye m— Macca HeliTpona, A— cpeqHH NO H380TOMaM sAJepHBIi cakTop paif: 
CefHHA. OObIUHO STO pacceHHHe MeHbIe, YEM PacCesHHe Ha TEIJIOBLIX KOJI 

OaHuAax. ; 


UuctutyT mMetasodbusuku Tloctynusto i 
Akaylemun HayK YCCP 27 LE 1956 


UMTHPOBAHHAS JIUTEPATYPA wh. 


1H.Palevsky,D.J.Hughes, Phys. Rev., 92, 202 (1953).2 A. W. Reynold} 
T. Riste, Phys. Rev., 95, 1161 (1954). ° L. Van Hove, Phys. Rev., 93, 268 (195 
‘B.JIl. 0 aus6ypr, WAH, 105, 240 (1955). 5 JIU. Jlanugay, KOTO, 7, 1232 (198. 
6M. A. Kpusoraas, K9T®, 31, 625 (1956).?7 0. Halpern, M. H. Johnsol. 
Phys. Rev., 55, 898 (1939). § A.W. Axnesep, HW. A. lomepanuyk, K9TO, 17, 
769 (1947), °JI. 0. Jlaugay, H.M. X anatuuxKos, JAH, 96, 469 (195 
071. I. Jlaugay, E, M. Jing@wau, Cratuctuyeckas dusuka, 1951. 


54 


Jlokuagn Akanemun HayK CCCP 
1958. Tom 118, Ne 4 


PHSHKA 


A. Jl. JANWH 


CCEAHWE 3BYKOBbIX BOJIH B HEPEYJISPHbIX BOJIHOBOJAX 
(ITpedcmaeaexo axademuxom H. H. AxOpeceoim 11 VII 1957 ) 


1. Jlo cux nop safaya o pacceaHHM 3ByKa Ha MaJIbIX HeperymapHocTAax 
WIHOBONe peliialacbh JIMINb B MepBOM MpHOMMKeHHH MeTOa MaJIbIX BO3MY- 
uli ('). B nacrosmeli pa6ore qaerca o60OmleHve pewieHua 3ayja4uu Mu Ha Te 
Jaw, Korfla paccestnHoe Mowe He MaJlO NO CpaBHeHHio C Maaroulum. HuxKe 
“MaTPMBaeTCH CYYa MaJIbIX CIyYKTYAaWU MapamMerpos cpesbl, 3aNouHAroulelt 
HOBO, a Tak2Ke CJly¥ali WIepOXOBaTOCTH CTeCHOK BOJIHOBOJa. 

3pl16epeM MIPAMOYTOJIbHOe CeyeHHe BOMHOBOMa U OlpaHHUUMCA JIA MpocTorTEl 
CKOH 3alauel, pelleHHe TpeXMepHOH 3aaun MpOMsBOAUTCA COBeplIeHHO 
IOrHUHbIM cmocodom. ByjleM cuHTaTb, YTO JeBLI MoyBOMHOBOL (x<0) 
‘OMep2XKUT HeperyApHOcTeH HM 4TO BOIHA MaflaeT W3 Hero Ha MpaBbllt Mony- 
JOBO (x>>0), cowepxanluH HeperyiapHocTu. B KayecTBe nafarouleli Bow- 
-BOSbMe€M HOPMaJIbHYyIO BOJIHY HOMepa mm 


AR yyy X 


Coc) ve COS'Ririzee (1) 


b HW alee B3ATLI OOO3HaYeHHA CorsacHo ('). PacceinHoe nose OyeM HCKaTb 
he CylepnosvuHH HOPMaJIbHbIX BOJIH BHJla, COOTBETCTBYIOMLeErO BOJHOBOLY 
‘HeperyJ1sa pHoctei. 

. IlycTb noka3aTelb TpeOMIeHHA HeEOHOPOLHOH Cpelbl, salOHAIOWeH 
HOBO] C TviaJ\KHMH aOCOJIOTHO 2KeCTKHMH CTeHKaMH, PJlyKTyMpyer OT TOUKH 
uke BOIM3H CpeqHero 3HaveHHA, PaBHOrO eMHHULe: 


| n=1l+pu(x,z), [vl<l. (2) 


IA BbIUHCIeCHHUA pacceAHHOrO NOA B MpaBOM MOJIYBOJIHOBOJe HCMOb3yeM 
9 Ppiropa (*), HeCKOJIbKO BHJOH3Me€HAA eFO MIPHMeHHTeJIbHO K YCJIOBHAM 
IPOCTPaHeHHA HOPMAJbHbIX BOJIH B BOJHOBORe. MMenHo, BOCHOb3yemcx 
JIMXKCHHeM MeTOa PpIToBa B OTJCIbHOCTH JWIA KaKTON W3 WIOCKHX BOJIH, 
OTOPble MOXKHO pasOUTb Mafarouly!O HOPMaJIbHy!0 BONY, TpeOyA pu sToM, 
bl MOJHOe pacceAHHOe Mose yAOBJIETBOPAO TpaHHYHbIM YCJIOBHAM Ha CTeH- 
BoHOBOa. B 9TOM NpHOHKeHHH MOTEHIMAa MOJIA B MpaBOM MOJYBOJIHO- 
3Z3anuMiluercaA B Bue 


2 (x, 2) =o fexpli(fy te OW’) Fexpli(+e 9W)}, — (3) 


do = RmrX + Riz 2, do == King nae 
co ae 
P 2) = S| ex {eta (a(x, Z) el (Rae—Rne) & feltne? cos (mz — hie & 
oe iat es : P 


a thnz? cos (Ring a hens) Z| dX dZ 26 Eee \u(X, Z) e! (Rmxtknx) xX x 
0 


xt —— 98 


[eli COs (ime — fens) Z + efn2# cos (Rime + hens) Z) dX dZ}}; (4) 
ay 


xh 
w’( (ene = Sue fores - = pone i C& Z) et (Rinx—hnx) x feltnz? cos (Rmz a nz) Z + 
00 


n=0 none 


coh 

4 @ tne” 005 (Bg — Raz) Z) dX dZ + e ne* \ \ w (X, Z) ef mene) X x 
xo 

x [el*n2? cos (mz + Raz) Z +e '"*? cos (mz — Rnz) Z| dX dz}. (9 


Srecb 6,= 1 npuw n-0; 0,= 2 npn n = 0. ! 
Sror pesybTaT MosyyeH B NepBOM NpHOMxKeHHM TO » NpH yCNOBMM, UT 


4 —i , 
Liye Mow |~ [ah 


4 — if, uw 
lV te ow} | ~ | I. 


B cayuae MesIKOMACIITAOHBIX HeOfHOposHocteli ycoBua (6) H (7) BINOHAIO 
CA TOJbKO JIA pacceAHHOrO NOMA, MaIOrO MO CpaBHeHHIO C MajaroulMM. 
orpaHHyeHHe OTCYTCTByeT IPH k pyHOMacLUTaOHEIX HEOMHOPOMHOCTAX; B 93TC 
cmyuae B (4) u (5) MOXHO OTOpOCHTb BTOpble WIeHbI B CurypHbIX CKOOKai} 
B ocrarouluxca 6€CKOHCYHBIX CYMMAX OCHOBHOe 3HaYeHHe HMeIOT WICH HOMEY 
m WW OM3KHe K HeMy, MosTOMy NpH AoctraTouHo Goubwom kA ycnopusn (6) 
(7) OyHyT BbINOMHeHbI H B TOM CJIyyae, Kora pacceAHHoe Toye He May 
10 CpaBHeHHio C MafaiouluM noviem. B qasbHeiwem OyyT paccMaTpHBaTbt) 
TOJIbKO KPYMHOMACIITAOHbIe HEOJHOPOAHOCTH. 

3. TIpeactaBum Tenepb Mose B BOWIHOBOJe Mocme NpoxoxJeHHA HEOZHOpS, 
Horo yyacTKa AvIMHbI L CyMMOM HOpMaJIbHbIX BOJIH BUa, COOTBETCTBYIOLMIEMO BO, 
HOBOAY 6e3 HeofHOposHocteh. Jia cratucTuyecKkoH (byHKUMH pv. BbIYHCIHM Cpe} 


y ByiCOSi knee exp {i [AL + > Cn COS henaz |} ; 


n=0 
rye 


Bn (L) 


eh " 
2k? : 
n= gp —eXP [— i (— hax) L] \\u (X, Z) exp [i (A—Rnx) X] 008 hnz Z AX ap 
00 / 


h 


B, = 5 = \ exp {i [aL + y 7 COs Rn, z|\ cos k-z 2 dz. 


Pent Ay. n=0 


ih 
IlepemHoxuM BbIpaxkenua (9) HM KOMIIeKCHO-compsKeHHoe c (8) H pesyu | 


TaT YCDE€XHHM TIO aHcaMO6JIbo. IIpu HOpMaJIBHOM paclipeyeJIeHHH Mi 
MOJTY GUM 


h 
—> 2 = 
>, Br Bn cos Razz = ae Ve 2 COS R-z 2, dz, ( 
n=0 r 0 
rye 
Cc 
= a {Cn COS Raz 2, — C> COS Rnz 2}. 

n=0 


3SBe3ouKa O3HadaeT KOMIIJI€KCHO-COIMPAXKeHHY 10 BeJIHGHHY, a YepTa — cTa? 
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TuyecKoe ycpeqHenne, J[uddepenunposaune (10) paer 
h 


Dd knz By Bn Sin bnz 2 = Je cs bee 2 de. (11) 


= tf 
n=0 0 


Youoxasd (10) wa coskpzz, a (11) na sinkg,z u wurerpapya mo z or 0: 
(0 A, NoutyuHM, COOTBeETCTBEHHO: 


hh 
¥ 4 =e 
Bb, = ds 12 COS krz 2, COSRpz zdzdz,; (12): 
fp 
ey 
ae Beak) ie | 
Rqz By, B T26 wD Ve ui i) el oe Ie COs Fens Zit sin Ryzz dz az, (13): 
00 


| Ulogctapasaa B (13) sHauenue y? u ucnombsya (12), Haiimem OeckoHedHyto: 
ee * 
|MCTeMy OJHOPOHbIX aslreOpawyecKNxX ypaBHeHH Aa BemwunH A,A;. Pemas 


iTy CUCTeMy, MO?KHO HaliTu BesMuuHb! A,A; C TOUHOCTbIO JO MpOu3BOJIbHOrO: 
oer MHOXKHTeA, OllpeesIAeMoro U3 3aKOHa COXPpaHeHHA MOTOKa 9Hep- 
WH B BOJIHOBOTe. 


Cpequne KBagpaTp! amnumutTyg A, An MO%KHO MpHOMKeHHO TOMyYHTb, He 
pelliad Bceli cucTembl ypasuenait. JlelicrsuTemHo, novlaraa B cucTeme rf = q 
k OTOpacbIBaxA MaJIble YIeHbI, MOJTyaHM 


oO 


Rrz AA = 7 Dt bale oe a A, n—r | A n—t | 67 n—r iJ : (14) 


tra 


Bylecb f IpHHuMaeT suOOble WembIe 3HayeHHA oT | fo oo. Pemlan cucTemy 
ypaBHenuit (14) (Hampumep, MeTOZOM NOCJeAOBaTebHbIX MpHO/M2KeHHH) UM UC- 
IOJb3yH COOTHOINeHHe, BbIpParkaroulee 
SAKOH COXpaHeHHA MNOTOKa- 9Hepruy, 


jaiiqem Benuuuust A, An. 

_ Ha puc. | qanbi paccuntanupie yka- 
SAHHBIM CHOCO6OM rpadHKH MHTeHCHB- 
JOCTeli PACCeMHHEIX HOPMAJIBHBIX BOJIH 
I€PBLIX HOMe€POB B (yHKI[HM TIpHBeeH- 
rol JJIMHbI HeOHOpOfmHoro yuacTKa 
= o%L (cnuommbie smnnn). Pacuer 
1pousneyleH Hpieiie= 0) c, Sin teh 
20,5 x *. Jina cpaBHeHHaA TMYHKTHPOM 
IAHECEHLI MHTCHCHBHOCTH, MOJIyYeHHbIe 
Me€TOJOM MaJIbIX BO3MYIeHHH (lepsoe 
IpuOlmKenue **), 

|. 4, Ilyctb ypaBHeHwe BepxHeH mo- 
sepxtiocTH B BOJIHOBO,e C aOcOJOTHO 
eo CTeHKaMH HMeeT BU 


Biperie (15) Paewt 


ipwyem |kC| <1, |d0/dx|<cl. 
Peuienue ee B BUe CYMMBI [ByX MOJel, KOTOPble YNOBJIETBOPAIOT OJHO- 
JOMHOMY BOJIHOBOMY YpaBHeHMIO M Mp CTpeMJIeHHM K HyJO WepoxoBaTocTel 


* Henesoe 4HC1I0 m B3ATO JWJIA TOTO, UTOObI HCKJIOUNTb MoMepeyHbIH pesouatc. 
** YWWTeHCHBHOCTh HYJIeBOil HOPMaJIbHOM BOJHbI MOJly¥eHa NPH MOMOLH HOPMHPOBKH Co- 
JIacHO 3aKOHy COXpaHeHHA MOTOKa 9HeprHn. 


ay 


MepeXOAAT B COOTBETCTBEHHbIe IJIOCKHe BOJHbI, OOpasyrouyue (1). B mepspom: 
npHOwmkKenun MeToga Ppiropa NOTeHWMa NOJIA 3anuueTca B Buse (3), re 


ey eh nf s. 2 
WZ) yy ST ( {[ Ans ee) sik (X)| cos knzZ+ 
n=0 jie 5 
+ Renz kz ©(X) Sin kg zh ef Gehan) XX; (16) 


W(x, 2) = SD otha ne SED — itl (X)] 008 fg? — 
0 


n=0 
== iene Papal) sin Raz 2} e! @mx—knx) cn Oe (17) 


OTOT pesybTaT NlOJyueH Np ycJOBMH, 4TO 


4 =i) Wr | 
Nae es aml AIN (18), 
4 = epee a | 

PaccesHHoe Nove MOXKHO MpeACTaBHTb CYMMOH HOPM@JIbHbIX BOJIH Bula, 
COOTBETCTBYIOWero BOJHOBOAY 6e3 wulepoxopatocreH. Jlia craTucTHyecKkoH 
<pyHkuua C cpeqHwe KBa_paTbl aMIMJIHTY THX HOPMaJIbHbIX BOJIH BbIGHC- © 
JIAIOTCA CHOCOOOM, H3JIOXKCHHBIM B Tipedbiyulem maparpade. 

B 3aksoueHHe BbIpaxkaio riyOoky1o 6uarogapHocts M. A. VcaKkosnuy 3a 
MIpeIO*KeHHe TEMbI H PYKOBOACTBO pa6oToH, a Tak»xe IO, JI. Ta3apanuy 3a 
oOcyxeHHe pxjla BOMpoOcos. | 


AkycCTHYeCKMH HHCTUTYT Tlocrymuso 
Axkaylemuu HayK CCCP J Vil 1957 


IWMVTHPOBAHHAA JIMNTEPATYPA 


1M. A. 4caxkosu4, Axyctuy. xypH., 3, 1, 37 (1957). 2? C. M. Putos, Mss. AH | 
‘CCCP, cep. dus., 2, 223 (1937). 
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Horsagn Akayemun nayx CCCP 
| 1958. Tom 118, Ne 4 


PH3SHKA 


A. A. HOMO®HJI0B 


BO3MO>KHbIN CYYAM PACHAJIA <’-ME3OHA C BbIJIETOM 
IJIEK TPOHHO-HO3HTPOHHOM MAPbI 


(IIpedcmaeacno axademuxom H. H. Bozoawboeem 6 VI 1957) 


IIpH mpocmoTpe 2MyJIbCHOHHOH cCTONKH, O6syYeHHOL B cTpaTocdepe, Obi 
agen (JI. Y. Bannux) caryyah pacnaya TaxKenoro Mesoua (puc. 1, 1) c o6pa- 
BaHHeM x*-Me3oHa 2 M4 3JEKTPOHHO-NO3MTpoHHOl Nappi 5, 6. 

Taxkeulbld Me30H OOpasoBaica B 3Be3qe 3+ On c MadbIM BUMMBIM BbIJe- 
uueM SHepruH. Oa clea pOMTeMbCKOH 3Be3Abl MpHHaysexkaT CTAOMbHbIM 
cTuiam. IIpotyza 17 MM, TaxesbIi Me30H ocTa- 

BHJICA BHYTpH 9Mysibcun. Macca yacTuupi /, ompe- (4p 
JeHHaA MO WOTHOCTH JJIMHbI pa3spbIBOB H OCcTAa- 
WHOMy Upooery, m, = (860--50) m.. 

Cneq 2 B TouKe C * ocTaHaBuMBaeTCA HW aeT 
yao KpyToMy culely 3 c AaMHoH ~ 540u. Jana Wh pbs 
rO UTOObI MpoOBepuTb, 4TO B TOUKe C Mpoucxo- 
T paciayl m-Me30Ha, a He paccexHHe p-Me30Ha, . 

JIM TpOBeeHbI H3MepeHHA MJIOTHOCTH paspbIBOB 

caeqe 2 WH cylefaxX KaJIMOPOBOUHBIX T-Me3OHOB. C 
3 KOHILa Clea 3 BbIXOJMT Ce, peJIATHBACTCKOM 
cTuupl 4. ws 

Cueqpt 5 4 6 06a MMeIOT HOHH3ALLHIO, COOTBET- 

By!Olllyio ato. Yrom Mexky HuMH ~ | + 2°. 

len 5, WpokaAn ~ 250 yu, ucue3saeT BHYTPH 9MYVJIb- 3 
OHHOrO culIod. M3mMepeHua MHOroKpaTHOro pacces- 

sl Ha CJIeqe 6, BbINOJHeHHbIe Ha QuMHe ~6 uM, 

wBeIH K 3HaveHHIO p8 = (66-410) Mos /c. 

JlaHHble M0 TreoMeTpHH CJlydad HM pesyJIbTaTHl 
MepeHHH, MpOBeeHHbIX Ha OTJeJIbHbIX CuJleax, 


elenbl B TaGn. 1. A. 00 
Cnyyai, m0-BHMMoMy, ABJIAeTCA pacmajom ——— 
MesoHa t’-—>7 + 7° + 7° c TocmeMyIOulHM pac- g° 

fom 7°->y+e*+e. K HacTosuemy BpeMeHH 

iJleHO HECKOJIbKO culyyaeB pacnayoB K,.- H K,,- Puc. 4 


g0HoB (+ *) uw ofMH pacnay c°-mesona (°) C 06- 

30BaHHeM 3JIEKTPOHHO-NO3HTPOHHBIX Map. 

Vispecruo (7), uro MpuMepHo B OOM u3 80 culyyaeB 7°-Me30H BMeCTO OOBIMHOTO 
cnaja x°—>y + y pacnayaerca MO aulbTepHaTHBHOM CxeMe 7° —> y + e*te. 
Jlo cux nop Halijeno okomo 100 cayuaes paciaya +’-mesonos (*). Takum 
pa30M, OOHapy2KeHNe c1yuad pacnajla t’-Me30Ha C BbIJIeTOM 9J1€KTPOHHO-N10- 
TPOHHOH Mapbl He CieyeT CUMTaTb HeOAKHaHHbIM. 


* Kaokyuleecad MOHWKeHHe HOHH3auHH B TOUKe E cBxAsaHo Cc NepexOOM CJleqa U3 OJHOM 
iCTHHKH B JIpyryto. 
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Ta6uauna f 


Yroua norpy- Mgzexutudu- 


9) 
o - Bux usMepeHua, 
5 OcraTouHbi mpober eb Ora. npOnenen. Wasonene PesybTaTbl HsMepeHHit Bee 
s 3MYy JIbCHH 
1 17000 » 15--20° |[InorHoctb AmuHbl pas-| m = (860 + 50)m, | t’-me3oH 
PbIBOB 
2 1930 uv 25-30° |[InoTHOcTb pa3pbIBOB ao mt 
3 540 u 60° — — ur 
4 — — — -- et I 
5 | Annurusupyet ye- | Inockni = — et @) 
pes 200 uw 1 
6 >6 mm [luockui |MuoroxpaTHoe paccea-| p3 = (66 + 10) Mss/c e- 
HHe 
Cuet 3epeH g = 22,5 + 1,2 3/100n 


B 3aks1oueHve aBTop BbIpaxkKaeT OsarogapHoctb M. V1. Ilogropemkomy 
o6cyxeHHe padotnt u H. B. Kupcanosot u 3. II. Ponosuyou, mpopexuium 0c: 
HOBHbI€ H3MepeHHs. 

3ameuaune. Ilocne Toro Kak HacTOAIad 3aMeTKa Oblia HallHcaHa,! 
Mbl CMOIIM O3HAKOMUTBCA C MpelpHHTOM Levi — Setti u Slater’a, B KOTOPOM 
onucaH cilyuaH, aHalOruuHbId HaHeHHOMY HaMH. 


O6beHHEHHEI ~MHCTHTYT Toctynuno | 
ANepHbIX HCCIeOBaHHH 1 VI 1957 


WHTHPOBAHHASA JIATEPATYPA i| 
1G Yekutieli, M.F. Kaplon, I. F Hoang, Phys. Rev., 101,506 ia 


+ T..F. Wovaeng, Mek Kia p lon "G Yek mime PhycaeneyeelOtmelccs (1956 
8L. Leprince-Rinquet, Proc. 6-th Rochester Conference, 1956. 4 G. S. Shrag 
kant ia, Nuovo (Gime, 12, S07(1954)5 “SARI ey ERordisiomnm yeturalae ea, Rev., 96, 
1089 (1954). ®©W.A.Cooper et al., Nuovo Cim., 4, 1483 (1956). *R.H. Dalitz | 
Proc. Phys. Soc., A 64, 667 (1951). 

| 


| 


| 
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Aoxnnage Arkanemun nayx CCCP 
1958. Tom 118, Ne 4 


@H3SHKA 


A. TIABJIUKOBCKHH uv B. WLYPYBHA 


O NPHMEHEHHM METOJA JONOJIHMTEJIBHbIX MEPEMEHHbIX 
SYBAPEBA K CTATHCTHYECKONW ®H3HKE 


(IIpedcmaeneno axademuxom H. H. Bozoawbceum 16 VIII 1957) 


Kak u3BecTHo, 3afaua 06 uccilegqoBaHHN cbu3u4ecKHX CBOMCTB JuHamu4ue- 
MX CHCTEM H3 OOJbIUOrO YMCA B3aMMOJeCHCTBYIONLUX YaCTHIL OYeHb CJIOMKHA. 
1953 r. JI. H. SyOapes, B cBa3H c mpo6emMoli SmeMeHTapHBIX BOsOyxKJe- 
iH B pCaJIbHOM (epMu-ra3e, pasBHJI MeTO JOMOHMTeIbHbIX MepeMeHHbIxX U 
PUMCHHJ CTO K BBIUHCJICHHIO SHEPreTHYECKOTO CMeKTpa ITHX BOsOyxKeHHH. 
B wacTosljeH 3aMeTKe IIpHMeHAeTCA MeTOL JONONHHTEMbHBIX MepeMeHHbIX 
BbIUHCJIENHIO CTATHCTHYUeCKOH CYyMMbI cHcTemb! NV B3anmojelicTBy!oulNx 
THU. CTaTucTuyeckat cyMMa Zy—9TO cyeq_ onepatopa e-8”, rye 
4 Nn 

pp 1 —TaMuabTOHHaH CHCTEMBI. 

PaccmoTpuM, JA olpeyeneHHocTu, cbepmu-yacTulb (paccmoTpeHue 603e- 
CTH, BMOJIHe aHaJIOrH4HO) B oObeme V, B3aHMOJeHCTBYIOWIHe NocpecTBOM 
yxd¥acTu4uHOrO WeHTpambHoro noTeniynana Wi; = W (|x; —x;|). Pamuapto- 
‘aH CHCTeMbI IIpe/(CTaBJIAeTCA B Bue 


A= fy +My, (1) 
e 
| Mei 1 
nN al . Aw 1 “nN 
Ho or Hy m 2) Wij 
i=1 Doth 
tf] 


Beeyem Tenepb OMmouHuTembHbIe onepaToppl* Qx (Lk L< Roy, ikee0; 
u = Q_,, ++ 0603HauaeT 3PMHTOBO colpsxeHHe). BekTop COCTOAHMA CHCTeMBI 
JOBJIETBOPHET JOMOJIHHTeCJIbHBIM YCJIOBHAM 

! 


| Qu |B r—= O00 (kl Bo). 3 (2) 
| 

_ imeem 

| Zy = SCP |e-84 |W, = S(O] e844" | Dy, (3) 
| we co 

ke 

LD =U (Bas Gehl OO, Ut On 

| Tipwaumaem . 

| r se 

| U = exp}— jas Px x f+ (4) 
| er 


* Ucnob3yeM 9pMHTOB BapHaHT MeTOa SyGapesa (°). 
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b’ o3sHayaer cyMMupopanue m0 k=40; Px —omepaTop, KaHOHHYeCKU COP 
>KeHHBIH C On; 


“a 


N 
1 y —ikx; ee Seca 
if = if ae 


Bextopp |@> yoBeTBOpAIOT yCJOBHAM 


(Qe —px){Dy=0 ([K|< Ap). 
T aMuJIbTOHHaH 
Hes Hoe 


rile 
IN 2 
ae ai SYS 
Hi = 5 
= 
TAMMJIBTOHHaH «CBOOOLHBIX» (bepMHOHOB; 
Ay ‘ U Seon N , Fe» 
Hose = 5 > @PyP__ + 3 Dy WG. Oe 
: | k |<Ro |k|<kp 


TraMiJIbTOHHaH «CBOOOJHBIX» OCHUHIJIATOPOB, YaACTOTHI Koue6aHHl KOTOPBbIX 


AN ; . 5 
ey aw =, =\W (x) etd x; 


JIATOpaMH WH Mex y (epMHOHaMH HU OCIHIATOpaMH (1) . 


Hac Oyler uHTepecopaTb mpHOumKeHHe, B KOTOPOM UeHOM H; mpeHedp 
raiot *. 
Jina BbIUHCeHHA cleqa B copmMyvie (3) nNomaraem 


ne, a <x, Q|D)| x, Q), 


rye 
N 
[x Ove) | Xm Il Qi = 
m=1 | k |<Ro 
OOWIMi COOCTBeHHBI BeKTOP OMepaTOpoB X,,...,Xy H Oy (| kK |< hp). 
Ha ocnopannu (5) 
(Qk — ex)| B) = SQ] D7 (Qk = pe Ors + + Xn) [4 Q = 0, 
oTKy a 
(%, Q| D> (Qk — ox (X1, » . - , Xw)) = 0. 


* OOnimHO B MeTOe SVIeMeHTapHEIX BOsOyxJeHHM MpHHUMaetes, uTO >TO NpHO.s1HxKe 
XOPOMO JIA HH3KHX TeMnepatyp. Ho mpi HHSKHX TeMMepaTypaxX xXOponIO Takoe mpHOIMKeH 
TaMHbTOHHAaHAa, B KOTOPOM XOPOIO arNpOKCHMHPOBaHb! HUSIIMe SHepreTHuecKHe ypoBH 
IIpuuvmaetca 6e3 NoKasaTesbCTBa, YTO paccMaTpUBaeMoe MIPHONMKeHHe OGvIalaeT STUM CBO! 


CTBOM. STO 3ameuaHHe mpHHawwexKuT mpop. P. C. Murapzeny, 3a uto mpr BbIpaxkaeM e 
OaroxapHocTh. 


*F 1 QO =| a | Qi, Oy = On + Ge Il” osnayaetT, uro npousBeyzenne Gepetes I 
k (k=£0), se2xamum B nowycehbepe, Tak Kak Os, = One C= =3 Cos 
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| [lostomy TIP OHSBOVIbHBIH BeKTOP |@D>, YAOBAETBOPsIOUH JOUOJHATCJIBHbIM 
/CHOBUAM (5), MOXET ObITb pasJIOXKeH HO NOHO CHCTeCMe BEKTOPCB Tula 
Xx, Q ok a (x)? ul 


2A - 1D Ss Q = 6(%)|+. 21%, O =e). (10) 
JAA CTaTHCTHYeCKO CYMMbI B pacCMaTpHBaeMoM MpHOuMKeHHM HMeeM 


BNC ene eio ts | x) (Q= p(x) | eo |Q=e(x)> (11) 


———— 


mocwle BbIUMCJIeHHH HOLY TaeM 


N 


hye =(sr) Vow a. ! ae B >| ef. i\e Mie iN JerenP x 


f=1 
tlle) Die Zeng (PR (*))P | rere (0% (2) Ps (12) 
|k|<ky my=0 Y,=0 
Mech e¢ = Ff? / 2m; || efta%s |? — kBagxpar Mogyasa neTepMunanta (a, b = 1,...,N); 


1 —+(2)’ 


pe el ay 
| Kon (y)= Vo e Gis (+) 


Ainge : d” 3 r 
VR eee Se (ie as ee 5 
e= VV — - - Hm (y) = Viraty ae e HOPMHpOBaHAbili 


| OIMHOM Spmura). 
Mopmyuia (*) 


| ein ah aye 
| SO ee 


—- I3 
Vance V1i—e* a 


m=0 
josBomHeHne BbITIOIHHTh CYMMHpOBaHHA TO my HW lx B (12). Torga 
| ZN = exp {—p >) neont (4 o) Vmax 
| 


ik|<Ro 


N 


Dyas eXp = B >) cn} d3x,...d3xy||e"* |? IL Byea: Eee aa Al) 


fT, £N j=l |K|<Ry 


TORBEN NWS n W,, t 
een Migr cee tele Paen B= tn VP (ate, (9) 


Bpruncuenue WHTerpasia WO Xj, ... , XN CJIOMKHO. Mobi BbIYHCIHM 93TOT 


1 2 if Xp : ’ 
1Terpasl, 3aMeHaa (si) le °° |? uepes equnuuy, ITO OrBeyaeT IIpeHeOpexe- 
\ HM 


? 2 ; 
tO AaHTHCHMMETpH3allheu COCTOHAHHH. Sve) AacrT OWCHKY 38HavUeHHA ZN 
epxy * 


N 
CSS ewes or} Ry, (16) 


* Ha sto OOpaTua Haue BHHMaHue 3. TasaceBny. 
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rye 
Ry = exp ae yi hon kV" WMA oil 


|k|<Ro |k|<ko |K|<Ro 


9TO KOH(HrypalHOHHbIM MHTerpaJ. 
Buruncum Ry, npHOmmKeHHO AA OombuMx N, caeqyA TOYO MeTOY 
Sy6apesa us padoTp (?). HerpygHo yOegquTbca, 4TO B 9TOM NpHOMKeHHE 


Ry =exp{—B 3) tol TL Ba (de + 17. (18) 


|K|<Ro |k|<Ro 


CBa3b HacTOsIlero pesysbTaTa C KaccHuecKHM CyyyaeM JaHHOH mpoOse: 
MbI OyleT paccmMoTpeHa B CJiefqyrouleH padorTe. 


Mucrutyt pu3nku Tloctymus10 
Tloupexoh Akajemuu Hayk, 15 VIII 1957 
Bpowas 


IWMTHPOBAHHAS JIATEPATYPA 


; 1 TI.H.3y6a p es, Kangugatcxan qucceprauna, M., 1953; KOT®, 25,548 (1953); Z. Gala 
siewicz, Postepy fizyki, 7, 317 (1956). 2? E. C. Titchmarsh, Introduction to th 
Theory of the Fourier Integrals, Oxford, 1948. ? . H. 3y6apes, JAH, 95, 757 (1954)) 
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Jlokxangn AxKkayzemuu Hayk CCCP 
1958. Tom 118, No 1 


PH3BHKA 


) r. MW. MJIEBAHCKHM 


O CIIMHE <-ME30HA 
(ITpedcmaeaeno-akademuxom H. E. Tammom 26 IV 1957) 


§ i. Kak uspecruo, cnuH 2'— sto equHCTBeHHOe (mp HeKOTOPbIX BeCbMa 
| OrpaHvueHHAX”) 3HaueHHe ClIMHa, O6laad KOTOPHIM YacTula 
eT pactiaaTbCA C COXpaHeHHeM YeTHOCTH KaK Ha [Ba, TaK UHa TPM x-MesoHa. 
AJIH3 SKCHEPHMeHTAJIbHBIX AHHBIX MO paciiajly t*-MesoHa, NIpOBeeHHbI mpes- 
KeHHBIM Jlasuiem (') MeToJIOM, NOKa3a, YTO t-Me30H 3THM CIHMHOM OOsalaTb 
MoxeT. BBuy BaxKHOCTH 9TOrO pe3ysbTaTa (KOTOpbIM, OMHaKO, MosBepres 
HeHHIO B (*,*)) MbI NpoOaHaM3HpoBaJIM pacial t-Me30Ha B paMKaXx Jlonyule- 
[, KOTOpble, 10 HallleMy MHeHHiO, CllelyeT Upefqmouecrb merogzy Jlanuma, 
AK2Ke efO BUJOMSMeHeHHAM, IIpefaraeMbIM B padorax (?,°). 
3 2. IIpu 3aqanHom cnuue S u ueruoctu P t-Me30Ha COCTOAHHE CHCTeMSI Tpex 
3OHOB MOXKeT ObITh OXAPaKTePH3OBaHO JBYMA BeKTOpaMuH 1, u 1, MoMeHTa 
WueCTBaA JBYOKEHHA, NOJYHHAIONLMMNCA yCOBMAM 


L4t+h=S, (—ljsth=—P, (1) 


ooOnle ToBopA, Mpu pacnawe MO*KeT peaslH30BaTbcea 06aK CynepnosuluA 
OAHHH, yOBNeTBOpAIOUINX TpeOoBaHusaM (1). Mcxoga u3 Toro, uTo 9HeEprUua 
ajla OTHOCHTeIbHO Masa (~ 70 Map), Lanun mpeqnonoxus, uro PakTHYeCKH 
H3yeTCA TOJIbKO TO H3 ITHX COCTOAHHH, KOTOPOe XapakTepH3yercaA HaHMeHb- 
1 BO3MOXKHbIMH 3Ha¥eCHHAMM MOMeHTOB J, H ly. OTO MpenoMOReHve MO3BO- 
pacCuHTaTb yrvioBoe HW 9HepreTMyecKoe pacnpeyeseHuA z-Me3s0HOB. UToOnl 
TH rumoresy cnuva 2° ja <-me3oHa, MapuiaK(*) mpeqoxwkuJL paccMaTpHBaTb 
3BOJIbHYIO CYMepMO3HILHiIO ABYX COCTOAHHM <-Me30HOB, COOTBETCTBYIOWIMX 
M MHMHUMaIbHbIM 3HayeHnam cymMot |I,{+l,]. 

UTo6bl yCTpaHuTb BOSHUKAIOUM MpOH3BOJ1, MbI CUHTaeM HavOowlee MpaBilb- 
{ paccMaTpuBaTb paca <-Me30Ha, HCXOJA H3 pasyMHbIM OOpasom (puKcupo- 
1oro sJlarpaHxKuaha pactaqHoro B3aNMOsleHCTBUA. OkasbiBaeTca, ITO B CJly- 
cnuHa 2* Bux STOO JarpaHxKuana ONpeeAeTCA OMHOSHAYHO, eC MOTpe- 
OTb, 4TOOb! OH, OYAyYIH PeMATHBHCTCKN M TpaMeHTHO MHBapWaHTHBIM, He 
Pp2KaJl B CeOe BTOPbIX H OOJIee BLICOKHX MPOHSBOMHbIX OT BOJIHOBbIX (PyHKIUMH 
| &-Me30HOB. PacueT MpousBOJHTCA NO TeEOPHM BOSMYILeHHH, MpHMeHHMOCTb 
\polt K c1aObIM B3aMMOseHCTBUAM He BbI3bIBaeT COMHeHHI. 

He mpefcraBider Tpyla MpoBecTH aHasOrMUHble BBIYMCIeHHA M JIA CMMHOB 
| O°. OyHako B STHX CJYYaHX MOXKHO NOCTPOMTb HECKONbKO pa3JIMUHbIX Jla- 
(OKUAHOB, He COMeprKalllMX BTOPbIX MPOMSBOAHEIX, H MbI OrPaHH4HJIMCh LAA 
oro 13 3THX CMMHOB paccMOTpeHHeM «MpocTeliwero» arpaHxKuaHa (B TOM 
cule, UTO OH COMepXKUT HAMMeHbLUee YHCJIO MPOMSBOAHBIX OT BOMHOBBIX (pyHK- 
. B cayuae cnuna 0” (Kak M Ja comHa 2") pesyJIbTaTbl HallMX pacueToB 
b MaslO OTMuUaloTCA OT pacueTos No Jlanuty; B Clyyae xe ciMHa 2° «IIpo- 
WIM» JarpawKuaH CosepxKuT B CeOe CBOOOAHIM MapaMeTp, 3Ha¥eHHe KOTO- 
OUCHb* CYM[eCTBeEHHO BJIMAeT Ha pe3yJIbTAaT PacueToB. 


* Bo-nepselx, oTOpacbinaloTcd 3HayeHusA CMHHa 4; BO-BTOPbIX, CHHTACTCA MoKa3aHHO!! Bo3- 
HocTb pacnada HeliTpaubHoli “acTHIbI Ha Ba 7°-Me30Ha. B mpoTuBHoM curyuae Aa 0-MesoHa 
IBaeCTCA BOZ3MOXKHOCTH CHMHOB 1~, 37 HT. A., KOTOPble, OAHAKO, TakxKe He COMIAaCyIOTCA C pac- 
T-Me30Ha. 


Fir: 118, Net o> 


§ 3. SapsrKeHHbIe YaCTHIbI CO CIMHOM 2 ABAAIOTCH KBaHTaMH KOMIJICKC 


HOTO TEH3SOPHOTO TIOJIA 
Dag (xX) = D ga (x); 


yMOBJeETBOPAIOWerO ypaBHeHHAM (*) 
(O—v)®.,=0, O°? /ax®=0, OF =0. 


Ecau 9TH YacTHUbI deTHbIe (CMH 2*), TO E€HHCTBeEHHO BO3MO%KHbIM HE 
BapHaHTHbIM JlarpaHxKHaHOM, COOTBETCTBY!ON[HM paciayy TakoH yacTHul 
Ha TPH 3apsKeHHbIX 7-Me30Ha MH He COjepxKallluM BTOpbIX H O6O/ 
BbICOKUX MPOH3BOAHBIX OT Novel, ABJIAeTCA JlarpaH»KvaH 


AC 


AS 


rye ¢%&8 — T0JIHOCTbIO aH 


TEH3OP, a Fepe3 vo, 


O6O3HaveHb!  MpOH3BOHBIE 
noua © (xX) 3aps>KeHHBI 
IIC@EBMOCKAJIAPHBIX T-Me30 
HOB. 

B cuyyae »xe CIHHa 
lipoctehwuu  JlarpaH»kHaH 
cofepKalluH TOJbKO JB 


dN(e)/de 


L' (2 )=g (2°) 9, O** [pa9"S 
Puc. 4 + (1) 39] ec! 


SaMeTHM, TO t-Me30H CO cmHHOM 07 cooTBeTcCTByeT ICeBJOCKAaJIAPHOM} 
momo M(x) H 4YTO B STOM cuy4ae Mpoctelimmii NarpawKuaH pacnaya Mee 
BU 

L' (0) = @ (O°) Do"e"e + c.c, 


IIpopeysa oGbiyHbIM cnoco6om kBaHToBanve Mona M**, moxem mpeycra 
BHTb ero B Bue i 


pe =— 1 _ BPR : ap Shea * ikx 
(x) (2r)°/2 \ V & im, Ul, (k) {a7 (k)e + Ane (k)e e 


re ¢, = Vp? + Rk; MaTDpUILbI UPAR) YMOBJETBOPAIOT YCJIOBHAM 


«8 
LagU m = 0, Use > 0, Uae Um, a8 = Omm!s 


(Um Um, a — Um 3U mr, 1) = Yott®mm, , (8 
a OlepaTophl An+ (kK) NOLYHHAIOTCA MepeCTaHOBOUHLIM COOTHOILEHHAM 
[am+ (kK),  Qmn-y(k’)] = [am—(k), Qn (K’)] = Bnmr 3 (k — k’). (s 


Boca pasjoxenve (8) B BbIPaKeHHA Is TeH3Opa SHeprHH H MMIy 1bCa 
ANA TOKa WM [Wisk CMMHA NOH Dog, MOJIYYeHHbIC KAHOHHYeECKUM TyTeM 43 Jia 
rpaHxkvana cBoOoqHoro moma (4,°), yOexaemca, 4YTO ONepaTOpL! Am. (k) aB 
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fOTCA ONepaTopaMH MCYe3HOBeHHA YaCTHIL ¢ MMMyIbCoM hk, sapagom +e 
MpOeKIlHeH CMHHa Ha OCb Z, paBHol hm (—2<m< 2). 


B cayyae noxkosulelica vacruubt (k = 0) marpuupi Un (0) umetwr TombKO 


OCTPaHCTBeHHbl€ KOMIOHEHTbI, H MOMKHO JIA STHX MATPHIL MpoBepuHTb cule- 
OUMH ~=3aKOH CYMMMpoBaHHA TO CUMHaM: 


1 { it « 
S(M) == > | UmasMap |? = = NasNaw, (10) 
m=—2 

> Map — NpousBosbnaa MaTpHula 4 Nav = 1/2(Mae + Moa) — /98apMec- 

§ 4. Crpyktypa Kaxfoh Tpexsyuepoli «sBesqbm pacnaga, oOpasoBaHHoii 
nesoHaMy, onpeesaeTCA 3ayayHem JiByxX Tapametpos. B kKayecTBe TaKOBBbIX 
Ne BbIOpad SHEPrHIO we 
e 


—_ 
cn 


e€30Ha B CHCTeMe NOKOa 
e30Ha H yrom 0 Mexy]y 
TBETCTBYIONIMM UMITYJIb- 
k; MH BeKTOpoM q, Ha- 
BJICHHBIM TO JIMHHH pa3- 
fa m'-Me30HOB B CHCTeMe 


s 


~~ 
S 


8 

aS 
Tpa WHepuHH sTHX x*-me- 
(oB. QtTor yrom 9% Bbipa- & 
TCA Yepes SHeEprHH w, ~ ms 


x 


}, T*-M€3OHOB B CHCTemMe 
koa tt-mMe30Ha COOTHOUIe- 
iM 


@1 — We 


i =-60s' 0. ; x 
3 

Ui — 2u,05 + ae (11) 

[Pe Hn Os Bun? 


Ur WM Uz — COOTBETCTBEHHO MaCCbI tT H T-M€30Ha. 
_Bmecto NapaMeTpa @g IIPHHATO BBOAHTb KHHETHYCCKYIO SHEPrHlO 7 -Me30- 
| BbIPayxKeHHy!lO B JOJINX MAaKCHMaJIbBHO BO3MO?KHOTO Ce 3HaYeHHA: 


(3 — Uy) 2, 
Ye — 20, eg — Our 


(12) 


[ITpopena BbIUHCJIGHHE BEPOATHOCTH paca ja cnt tent +n n0 TeOpHu 
YUeHHH, MOuryuaeM CylefyIoulMe BbIPamKeHHA VIX OTHOCHTeJIbBHOH BeposT- 
ii g PasJHUHBIX KOHPHTypalu «3Be3LbIy pacnaya: 


dW = We, x)dedx = [C—O F(e, x)dedx, (13) 


| 
| F (e¢, x) 3aBHCHT OT CNMHa t-MesoHa: 


Or a Fe 


: exe (€ -- a)] . 

¢  Fa(1—a)e(e— 1% tats eee in 
= ee a) Pye Niet aves : 
2 Fe | 5 (1—e)! nae: ae 5?) + e(e +a) + (14) 

+ 8/ hf? (v2 — 1)e(e + a) (1 —s) (1 —*). 
STHX (POpMyax BBeJeHbI oOosHayeHhA 

peeeatnye cs ieie in eGR Nu iattis G5. 
U2 2a hp —3hR a (15) 


| 3u2 
1 em red = 06.17, hoa ae = 90,41, [= 7(1- ; ) = 9,20. 
u 


Mopmyan Jana aa cnuna 2" nosyyaiorca 3 (13) u (14), ecam BH I 
NONOKUTS a = 0 ='eoy C= 0: 

Jat cpaBHeHua Cc 9KCMepHMeHTaMH yOOHO BBIYMCIMTb U3 (13) Hopmupe 
BaHHbIe Ha C(MHMILy paciipeseseHve 3Be3, 10 SHeprHaM © M pactipewesenne Mh 


mo yrsiaM x: 
pa 


1 af 
es ==\Wee a ==\W (c, x) de, A=(\dedx W(x, e). (1 
0 0 00 
Ha puc. 1—3 BBIaHCJIeHHbIe pacnipeeeHHA CpaBHUBaloTCA C SKCIICPHMeE 
TaJIbHBIMH; ToOcse/HHe (JIOMaHbIe IyHKTHMpHble JIMHAM) 3aMMCTBOBaHbI HaMH ¥ 
cratpu Mapuiaxa (?). £ 
nah puc. 1 HaHecexbt dN (¢)/a 
jia cnunos 2* nu 0, mpuye 
CIJIOWHbIe ~KPHBbIC BbIUM 
JIGHbI 110 HaliMM cbopMyvial 
a NyHKTHpHble —n0 Jas} 
Ha puc. 2 HaHeceHO TOJIbK 
10 OMHOH KpHBOH Ma Kay 
moro 43 cnuHoB 2* u O 
Tak Kak OTJIMUKe HallMXx Kph 


25 


8 


TOUHOCTH rpadpuKa B Cyw 
2* wu Boobule paBHO HyJII0 
cmyuae O°. Puc. 3 name, 
pupyeT 3aBHCHMOCTD pacnp 
jeseHHH B cayyae 27 
3HaueHHA TapaMetpa y. 
lia cnunos 2* uO B 
WH KPHBbIe MpakTHyecl 
COBMayawT Cc KpHBbIMH J 
Jiuia, TaK YTO COMH 2* SBI} 
g(2)+~0 He cormacyeTca Cc OMbi 0 
G2 (tv) const Tora Kak cnHH O xopor 
c HMM coruacyetca. B cmy4 
2Kke ciiwHa 2” Hall KpHB) 


aN (€)/de ——= 


04 J i {0 OUeHb pe38KO 3aBHCAT OT 
eek es OoqHOro Mapametpa v H OH, 
Pues 3 HajlexallemM BbIOOpe 


3HaveHua (v=—"/,) TpeBi 

XOQHO COrlacy!OTCA C OMbITOM. OTA BOSMOXHOCTh yiycKaeTca MpH MCHOMBI 
BaHMu MeTojla Jlanuila, uTO CwleyeT HMeTb B BHAY BO BCeX Tex cyyuall 
Kora «MpocTeHiuMi» arpaHxKuah COep%xKUT CBOOOAHIN Mapamerp. i 
Tema sToH paOoTbl Opiia mpeqwowena VM. E. Tammom, Koroppiii NpHHMn 
HenocpefcTBeHHoe yuacTHe B ee MpOBeeHHH HM KOTOPOMy aBTOP BBIpAaxk| 
cepfeunyio OmarogapHocrh. Bpipaxaem Onarogapuocts JI. B. Maputicxon 
YMCJIOBOH pacuer. ’ 


@Musuyeckuli HHCTHTYT Ilocrynuano 4 

Tlonpexot Akakemun Hayk, - 24 1V 195% 

@Musuueckuit uucTuTyT uM. I]. H. Jle6eqena 
Akalemun Hayk CCCP 


UMTHPOBAHHASA JIMTEPATYPA 


1 R. Dalitz, Proc. Phys. Soc., 64, 710 (1953); Phil. Mag., 44, 1068 (1953); Phys. A | 
94, 1046 (1954); E. Fa bri, Nuovo Cim., 11, 479 (1954). 2. R. E. Marshak, Marep1} 
KoHepeHuun B Pouectepe, 1956.3. C. Wanupo,d. YW. Lonuuckn it, A. Ma i 
KoBa, KOTO, 32, 173 (1957). * M. Fierz, Helv. Phys. Acta, 12,3 (1939). § M. F i€ 
W. Pauli, Proc. Roy. Soc., 173, 211 (1939). i 
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oxnagn AkagqemMuu nayx CCCP 
1958. Tom 118, Ne 4 


PH3SHKA 


Usen-Koppecnongzent AH CCCCP ©. H. ®JIEPOB, A. C. KJIOUK OB, 
B. C. CKOBKHH u B. B. TEPEHTbEB 


CIOHTAHHOE JIEJIEHHE Th??? HW CTABHJIbHOCTb HYKJIOHOB 


CoxpaHeHHe YHCla HYKJIOHOB — OJHO M3 (PyHJaMCHTaJIbHbIX CBOLCTB MaTe- 
1. JLo cux mop He HaOmOLaNNCb Mpolecchl, B KOTOPHIX OCYIMeCTBIAJICA Ob! 
mak HyKJOHa Ha Ooslee NWerkue YaCTHUBI. OMHAaKO Hesb3A MOJHOCTbIO HCKIJIIO- 
b BO3MOXKHOCTh TaKUMX Mpoteccos. M3 dakta cyulecTBOBaHHA CTaOWJIbHbIX 
Pp cileqyeT TOMbKO, YTO BPeCMA X%KU3HH HYKJOHA OUCH BEMMKO. 
Upeaqnpunsatanx ©. Petinucom u yp. (') nombirKa sKcnepHMeHTaIbHOM OLeHKH 
KHeH [paHHI[bl BPCMeHH X%KH3HH HYKJOHA NpelCcTaBAAeT MOSTOMY 3HaudUTeJb- 
i uuTepec. M3 anaiu3a cnekTpa uMMyJIbCoB, NOyYeHHOrO B OONbIIOM CILMH- 
JATOPe, MOMEULCHHOM TIO], 3eMJleH Ha ruryOnHe 30 M, aBTOpaMu CfleaHO 3a- 
pueHHe, YTO BPeMA 2KH3HH CBA3AHHOTO HYKWJOHA MO OTHOMeHHIO K pacnafly 
Oolee slerkHe u“aCTHUbI cocTaBseT >>10?? mer. Tam xe yKa3bIBaJOcb, 
M3 JaHHbIX MO CIOHTAHHOMY JI@JICHHIO JOJITORKMBYWMX Aflep, B YaCTHOCTH 
732 MOXKET ObITh HE3ABHCHMO MOJIy4eHa OLleHKa BPeMeHM 2%KH3HH CBASaHHOTO 
-<oHa. [Ip sTOM aBTOpb! AesaloT NpeAMoNoweHhe, ATO SHEPIHA, OCTAaBIAe- 
[| B Ape Mp pacmayle HyKNOHAa, JOcTaTOUHA, YTOOHI BHISBATb eeHHe Apa 
OJIbINOM BepoATHOCTHIO. OHakO MMH ObIO HCMOMb3OBaHO 3aHW2KeHHOe 3Ha- 
we lepvoma nomypacnaya penenua Th 2%? 1,4-1018 ner (2). 

B pa6ote (?) c NOMOMIbIO MHOFOCJIOHHOH MOHM3aIHOHHOH KaMepbl OBLIO 
a3aHO, UTO BepOATHOCTb CNOHTaHHOTO JlemeHuan Th?** no Kpalinelt Mepe 
0 pas MeHbIIe YyKa3aHHOH B padote (*). 

Tpegcrapiasio HHTepec, CyUeCTBeHHO MOBbICHB UYBCTBUTebHOCTh MeTOLMKH, 
‘ITATbCA OMpeeNHTb NMepHo, Noypacnasa MIA CMOHTaHHOrTO JeeHuA 


?32_ TIopblllieHHe UYBCTBUTeJIbHOCTH MeTOAHKH MOKeT ObITh JOCTHIHYTO Kak 
yiuueHHeM OOulero KOMYeCTBa paOoTarollero BelleCTBa, TAK MH CHHKeHHeM 
ta. Oka3al0Ccb BO38MOXHBIM OOeCIICYHTb S3HAYMTeIbHOe YMeHbIeHve (oua 
[ HCMOMbSOBaHHU MpONOplHoHaIbHOrO CueTUHKa KaK JleTeKTOPa OCKOJIKOB 
eHuA. CYyleCTBeHHBIM MpeHMyLeCTBOM MpONOpmMOHaIbHOrO cueTUnKa AB- 
TCH TO, UTO BeJIMYMHA UMMyJIbCa B HeM (3a CueT Ta30BOrO YCHJIeHHA) 3HAUH- 
bHO OOJIbIe MMIyJIbca B MHOFOCJOHHOH KaMepe, BCJIeJCTBHe YerO MOKeT 
'b HCMOJIb30BaH YCHMTeIb C HEOObIIMM KOS@PUUMEHTOM yCHeHHA, NopaAyKka 
. [Jp stom mospiiiaetca OTHOWIeHHe CHTHalla K YPOBHIO WIyMOB H MOMex 
BxoJle YyCHJIHTeIA. 
PUMeHABLUMECA CUCTUMKH ObIIM M3POTOBMCHEI H3 TOHKOCTCHHBIX aJIOMHHHe- 
Tpy6 AuHolt 200 cm wu Quamerpom 12 cm c oOmleH pabouel NoBepxXHOCTbIO 
ma 8000 cm?. Topuli B Bufe okucu ThO, c HeOoubuol NoOOaBKOH OakeHTO~’ 
JlaKa HaHOCHJICA Ha BHYTPeCHHIOIO NOBEPXHOCTh NOM YUH HHAPHYeCKUX KedlO- 
, KoTOpble ycTaHaBIMBaHCh Ha KaToe cueTauKa. AHOJOM CJy2KHJIM HUXpo- 
ble HATH JMamerpom 50 p, yKpervieHHble Ha KpbIllIKaxX — W30IATOpax Us 
curnaca. CueruHKi HalowHAIMCb MeTaHoM JO JlaBsieHHua 50 MM pr. CT.; 
H MpeBapHTeMbHO OUMULaICA BbIMOPaKMBaHHeEM B JIOBYLIKe, OXxJaxKae- 
*KMJIKUM a30TOM. CueTuHKY MMe WIMpOKy10 OOMAaCTb MpONOplHOHabHOCTH, 
HI[MeHT rasOBOrO YCHJICEHHA COCTABJI A ~10° mpn Hanpsxennu 1200 B, 
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XapaKTepHCTHKM C¥eTYHKa CYULeCTBEHHO He MeHAMMCb B TeYeHHe HECKOJIBKUX 
MecaIleB padorHl. 

Jina MoBbieHHa OOnero KOMMYeCTBA AKTHBHO paOoTatolllero BeleCTBa UC- 
MOJb30BaI0Cb HeCKOJIbKO OJHOTHMHEIX cueTUHKOB. JIA Kaxkoro CueTUHKe 
UMeICs KacKal, WpesBapuTeibHOro YCHJIeHHA MU AMCKPHMHHATOP, MO3BOJIAIOULAM) 
OTCeKaTb MMMYyJIbCbI OT «-"acTul. MMnysIbcbl OT OCKOKOB AeJIeHHA NOMaBaslHch 
3aTeM Ha OOWMA yculuTenb. PerucTpalldA MMMYyJIbCOB OT OCKOMKOB eeHHA pO 
BOMWacb MO TpeM KaHaslaM C pa3HUHbIMA YpOBHAMM aMMVIMTYAHOH WMCKPHMH> 
Hallun. Barapelinoe muTaHve oOecneaHBano HelpepbiBHy1O padoTy ycuuNTeIs 
WM pervcTpupytollel CXeMbl B TeYeHHe MHOFHX COTeH 4aCOB. | 

Oco6oe BHUMaHHe ObluIO OGpallleHo Ha CHH2KeHHe CPoHa 3a CYeT CNOHTAHHOTE 
JleleHHA BOSMOXKHOH mpuMecw ypawa. Hanuyue faxe 10 °% ypaHa B TOpHy 
MOTIO HMUTHPOBaTb CIOHTaHHOe JemeHve Th?3* c mepnyoyom ~10” mer. Oni 
HbIC M€TOMbl OMpeMeeHHA COfepKaHuA ypaHa He IPHMCHMMBI JIA TaKHX KOH 
ientpauni. Hamu Opi ucnomb30BaH, Tak %e Kak H B padore (*), AKTHBAaLHOH: 
HbIMi aHaIM3, OCHOBaHHBIM Hwa Jenenun U??> renmoBbimu HeliTpoHamu. B Kaye 
CTBe HCTOWHHKA TEIVJIOBLIX HeliTPOHOB MCMOIb30BaICA CYPbMAHO-OepHJIHeBEIr 
HCTOUHHK, MOMeWIeHHBIM B Mapadun. Jia aHaiu3a oOpa3siloB MpHMeHAaCch He 
OObulad MHOrocoMHad KaMepa. OgHako mp onmpeseseHvM KOHILeCHTpallal 
ypana menee 10°°% pBo3sHHKIH JoNonHHTeIbHEIe TpyqHocTH. IIpu oOmyueHuE 
HeHTpOHaMH OOpa3lloB TOPHA pa3/IHUHbIX MapTHH HeEH3MeCHHO perHCTPHpOBaJOck 
OnpeleyieHHoe YHCIO HMMysIbcoB. Pe3sybTaT He MeHAJICA Jaye Noce XMM 
yYeCKOM OUMCTKH TOpUA OT ypaHa. Sror dbakT, MO BCelH BHAMMOCTH, CBA3AaH C Te 
JienHem Th?*? TenmoBbiMH HeiTpoHaMH Cc ceyeHvem mopsyKa 0,04 mumHOapHa| 
KOTOpoe OFpaHuuMBaeT ONpeseeHue MpuMecu ecTecTBeHHOrO ypaHa B TOPHI| 
KOHMeHTpaluamu >>10°°%. il 

Jia JalbHelilero KOHTPOJIA UHCTOTHI TOPHA B Hero BBOAHOCb HHAHKATOp:} 
noe (10°-°%) komnuyectBo U2, rak Kak ceyeHve Jenenua U??? Ha TemmOBbIxX Hen 
TPOHAX BeIMKO, a MepHoX CNOHTaHHOrO JeeHuA Ma. Bpwio NOKa3aHoO, 4TO B pe 
3yIbTaTe OYMCTKH TOPUA H3ONpaTeMbHOM copOuMeli ypaHa Ha HOHHOOOMeHHO! 
KOJIOHKe KoHYecTBO U??, a ceqoBaTeIbHO, HM eCTeCTBeHHOrO ypaHa B TOPHI 
yYMeHbIIHJIOCb 10 KpalttHelt Mepe B 100 pas, T. e. Ho <10 °%. P 

TIpn peructpalluu cnoHTaHHOrO JeleHHA Cc MepHoyoM nomypacnaga ~>10? 
JI€T CTaAHOBHTCA CYLULeCTBEHHbIM (POH, OOYCJIOBJICHHBIN eseHHeM TOPHA KOCMM| 
yueckuMu JlyuaMH. IIpeqBapuTrenbHbIMH M3MepeHHAMH ObIO MOKasaHoO, YT 
sbpekt femeHua TOpuxA mazan mpumepHo B 10 pas Ha riyOuHe 8 M oOTHOCI 
TeJIbHO H3MepeHHH Ha NOBEPpXHOCTH 3eMJIM, B COOTBETCTBHH C pe3ysbTaTaM 
paOorni (*). Imai emule Gombuiero cHMxKeHUA ona, OOyCOBeHHOrO KOCME 
GeCKUMM JIy¥aMH, M3MepeHHA CMOHTAaHHOTO Jelena B HacToselH pa6or 
TIpOBOAMIMCh NOX 3emsieH Ha riyOuHe 36 M. . 

TlononuurenbHy!0 OMaCHOCTh MOPIM MpeAcTaBATb TakxKe HeliTpOHbI, Opa) 
3ylOljHecA B OKPy2KaloleM BellecTBe 3a CueT, HallpHMep, peakuMl («, n) ui 
CMOHTAHHOrO AeeHHA Cofepxanleroca B HeM ypaHa. Jina ucKMOUeHUA CboHE 
CBASAHHOPO C JeeHHeM ypaHa HeliTpOHaMH, CUCTYMKH OKPyKaMMCb COeM Mapé 
cuna C Oopom TommMHol 5 co. 

Kosmuectso paGoraroulero BelllecTBa OlpeseAOCch MO CYeTYy AKTOB JleeHE 
TOpHxA HelHTpoHamMu oT ucrouHHKa (Po + Be). 

B pesyibrare u3sMepenuit 3a 7000 r-uac. He 6bIIO 3aperucTpupoBaHO HU OJ 
HOrO aKTa CNOHTaHHOrO JeneHuA. M3 nomyyenHoro pe3yibTaTa cmemyer, 4X 
ecmm Th??? y vcnbiTbiBaeT CMOHTaHHOe JeleHve, TO C MepHoxoM Mouypacna 
Oombue 10" ner. HakHaAa rpanuila mepwoga Nomypacnaga, pasuaa 107 ne 
Ha NOPAAOK BEAMYHHHI OoMbIUe MOyYYeHHOH B padorTe (*) H CyuLecTBeEHHO Conbul 
3HaueHHA, BbIUMCeHHOrO MO qbopmMye Cpateukoro (4). 

M13 nomyuenHbix JaHHbIx cekyer, YTO BPeMA XKU3HH CBASAHHOFO HY KsIOH 
OTHOCHTeIbHO pacnayqa Ha Oolee JlerKHe YAaCTHIbI cocTaBiaer Sonee 2-10 
JeT, CCM MpeANOMOKUTh, YTO B pesyMbTaTe pacnaa HYKMOHAa ALpa TOpuA fl) 
JATCH. 

Ip NoMouyy onvcaHHOH BBIWe MeTOLMKM JIA perucrpalluu peyKUx aKT 
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1eHUA Ob MpOBeeHbl TaKxKe SKCMEPHMeHTbI MO MOMCKaM TpaHCypaHoBbIX 
SMEHTOB B MOHAILMTOBLIX MHHepasiax. C STOH WesbIO HCCIeLOBaJIHCb MOHALHTbI 
3IMUHBIX MeCTOPOXKAeHUH C BospacTom Bpille 10° ner. [IpempaputemtbHO MO- 
WUTbI OUMWAIMCh OT ypaHa XMMHYeCKHM MeToyoM. JIA comepKanna Pu, 
pMOM MOypacnayqa KoTOporo A CNMOHTaHHOTO JleeHHA cocTaBAAeT 
»-10*° ner (°), NomyaeHo 3sHayenue <1071°%. 

B sakJ0ueHve aBTOpb! BbIpaKaloT OJlarofapHocTh Jupekuuu HU®V-2 Mry 
MpeOCTaBJIeHHy!O BO3MO%KHOCTh MpoBeeHHA usMepeHnHit. 


Ilocrynuso 
4 X 1957 


- 


WHMTHPOBAHHAS JIUTEPATYPA 


ines, C. L.Cowan, M. Goldhaber, Phys. Rev., 96, 1157 (1956), 
, Phys. Rev., 86, 26(1952). ® A.B. Tlogrypcekxaa,B.U. Kanawuu- 
-Ctroaspos, E.].Bopo6pnes, IT. H. On épos, KKOTO, 28, 503 
). J. Swiatecki, Phys. Rev., 100, 936 (1955). °5P. R. Fields, J. E. Gi- 
er etal., Phys. Rev., 100, 172 (1955). 


Jloxnxayp AkafleMunm HaykK CGC P. 
1958. Tom 118, Ne 4 


3. B. PPHCMAH 


HOBbIE CBEJEHHS OB OPHEHTALHH JABOMHOTO 
JIY VENPEJIOMJIEHHAS B MOTOKE PACTBOPOB TOJIMMEPOB 


(ITpedcmaeaeno axademuxom A. A. JIe6edeeum & VII 1957) 


VisyueHve AuHaMuyecKkoro JBOHHOFO JIyYelpeOMJIeHHA B pacTBOpax NOM 
Mepa ll0Ka3al0, YTO PAM SKCHePHMeHTAJIbHbIX aHHBIX (* °) HeJIb3 OObACHHTS,} 
CCIM Ppa3HOCTb TIaBHbIX NOJAPH3yeMOCTeH MAKPOMOJIeKyJIbl {;—yY2 XapakTepH} 
30BaTb JIMIMb COOCTBeEHHOH aHu30Tponuelt (°). OnTuueckoe noBeseHve pacTBopa 


JIATb B BUe BIIMNCOUAaIbHOM YaCTHIbl, HACbILLeHHOM paCTBOpHTeJIeM, H pHs 
MMCaTb eli MOKa3aTeIb MPeJIOMIeCHHA, OTIMUIHbIM OT NOKasaTeA MpeOMJIeHHA} 
nmomumepa (*). Mcxoqa u3 Takux mpescTaBleHHH, OblWwIO NowyYeHO BbIpaKeHHe 
WA %4—2 (*,°), KOTOpoe COMepXKUT TBa WieHa HU OObeAMHAET BHIBOAbI CTATHCTH 


WIeH Ke, ONpeesembid aCHMMeTpHeli MAaKPOMOJIeKYIAPHOTO 9JMMCOMMAa,} 
BCera NOJOMKUTEILHBIH WH POJlb eFO BOSPAaCTaeT C POCTOM MOJIeKYJIAPHOTO Beca 
M pa3HOCTH MexKly NOKasaTeAMH MIpeJOMIeHHA NouHMepa HU pacTBopuTeiA. O 
MeTHM, 4TO IIpH Ae*opMallHH MaKpoOMoOJleKyJIbI B Mose rpawueHTa cKopocTu g 
COOCTBeHHaA AaHH3OTPONHA BoOspactaeT ObicTpee, 4YeM AHH3OTPONUA CopMBH 
(4,°). Takum o6pa30M, BeH¥uHHa BOHOrO syyenpenomienua An, mpomop-} 


JepxUT Ba WleHa, OMMH H3 KoTopbix An; MpescTaBsseT JBOHHOe JyuenpeoMs) 
JieHHe, OOYCAOBeHHOe COOCTBeHHOM aHH30TpomHeH, BTopoH, Any — WBOHHOe! 
Ayuenpetomienve CopMbl. 

Polb JBOHHOFO JYYeNPeIOMIECHHA C(OPMbI OCOHEHHO OTYETMBO NpOABAAeTCA 


YHTb Pas/IMYHbIM 3HAaK ABOHHOPO JTYYeNPeNOMIEHHA JWIA PaSHbIX MOJIEKYJIAPHBIX| 
BeCOB, JIA OMHOTO MOJIeKyJIAPHOrO Beca pH pasHbIX PpalWenTaxX CKOpOCTH 4H 
axe [Ist PaSHbIX KOHIMeHTpaluh pacTBopa. Takue pesyJIbTaTbI ObIIM MOsyueHBH! 
WIA PacTBOpOB @pakuHi NoucTHpota B QuoKcaHe (*,°). Bce stu pesymbTaThl 
OODACHAIOTCA pasIMYHOH pombio —An; u +An; B pasubix cnyyanx (7,5,11,12)) 

OcoOeHHO MHTepecHa M3ularaeMad B HacTosiel padore HeOObMHAad 3aBHCHe 
MOCTb yIvla OPHeHTAaMN % OT rpayMeHTa CKOpOCTH g, NOJYYeHHAA JA yKa3aHe 
HOM CHCTeMbI NMOJMMep — paCTBOpUTeNb. 

BelvunHa MU OpHeHTallusA BOlHOrO JyYeNpeOMIeHHA PacTBOpOB (paki 
nomuctupola (M=3,4-10°) B quoKcaHe u3y4aHch B MpHOope c BHELIHUM po: 
TOpoM, paOouad AwMHa KoToporo / = 10 cm u 3a30p Ar = 0,005 cm. Tpumes 
HeHHad HaMM ONTHYeCKad yCTaHOBKa omMcaHa pauHee (7,15). KommencaTopom 
ClyKNa COMAHaA miacTrHHKa 0,024 2 (}=5461 A). \ 

Ha puc. | mpenzcrapnena sapucumoctb An or g WIA pasHblx KOHIeHTpalnal! 
C pactBopa. B o6acTu MaJbIxX KOHWeHTpallHit M rpaquentos cKopocru An nowo- 
*KUTCIbHO H BospactaeT c poctom C. JlambHeliee yBemnueHHe KOHWeHTpalluu 
MpHBOAMT K YMeHBINeEHHIO NOMOMKUTeEIbHOrO ABOHHOTO MyyelpeloMeHHsA u ne 
pemene ero 3Haka. B o6nacTH OouIbWIMX FpalHeHTOB CKOPOCTH NoOMOKUTeIbHOE 
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HHOe JIYUeNpeOMJeHHe MeHACT 3HaK, TIpHyeM 3TO H3MeHEHHe MpoucxoLUT 
i TEM OOJIbIIeEM £, YeM MeHbIle KOHMeHTpallua pacrBopa. 

Kak yka3bIBavlOCb, u3MeHeHue 3Haka An c poctom g oObacuaerTcs HeOJH- 
‘OBO 3aBHCUMOCTbIO COOCTBeHHOM aHH30TpoNMN u aHH3OTponun (popMbI 


An-108 


g7 


Puc. 1. SapucuMocTb BeMYHHI ABOMHOTO AyuenpenoMseHUA pac- 
TBOPOB (pakUMA NOMMCTHpOa B AHOKCaHe OT rpaMeHTa CKOpOcTH. 
Uucna y KpMBbIX yKa3bIBalOT KOHUeHTpaltuio pactsopa C Br/100 cm? 


AepopMaluu Mosekyubl. [Ip Manbix g OOMbIUyIO pOb urpaeT aHusoTponNs 
MEI, IPH OobIWHX g— coOcTBeHHaA aHH30TpoNUA. Ilpu HeKoTopom 3Haye- 
I g pOuM OOeUX BeHUHH OfMHakoBbl HM An = 0. Ymeubiienue mooxKUTesb- 
O 3HaueHHaA An Cc KOHMWeHTpaliveli pacrBopa OOBACHAeTCA TeM, YTO C PpOcTOM 
yMeHbillaercd ollrwueckad He- 
OPOMHOCTh pacTBOpa H BOspa- 
eT THApoquHamuyeckaad cusa, 
OPMUPYIONLaH MONeKYyY (BO3- gp 
TaeT BA3KOCTb pacTBopa) (°). 
3aBHCHMOCTb yrula OpveHTallHy | 
1T rpafuenta cKopocru g u30- |! 
yKeHa Ha puc. 2*. JIna Tex 8 
IeHTpalMi, MPH KOTOPbIX Co- 
HACTCA MOJIOXKUTeEMbHOe 3Ha- 
i An B JoctaTouHO 6ombuon 2 
actu d, 3aBHCMMOCTb « OT g 
mame WUMeeT HOPMaJIbHbIi Bug; ~” \ 

| g—>0 «a—>45° uw mpm Bospa- : 49108 02 
ee Eee ie ae ye 01sec Puc. 2. 3apucuMocTb yruia OpMeHTallMM pacTBOPOB. 
HCHTOB, TE NOMOMUTEIBHOC ao axnum nomMcTHpoma B AMOKCaHe OT rpaquenta 


Hoe JyuenpewOMIeHHe CTPe-  cxopocru. Uncna y KpuBbIX yKa3bIBaloT KOHIeHT- 
KA K HYJUO, YOU] OpHeHTalluu paulo pactsopa C B 1/100 cm? 
OBHTCA OTPHIaTeJIbHbIM, CTpe- 

K 3Ha¥eHui0 —45°, 3aTeM CHOBa Me€H#e€T 3HaK M 3aBHCHMOCTb OT g TIpH- 
TaeT HOpMavIbHy!o copMy. PasyMeeTcA, YTO SHaveHHA +45° u — 45 
BasleHTHBI. MurepecHo OTMeTHTb, YTO.% =-}- 45 NIpM TOM SHaveHHH g, Mpu 
pom An=0. Oonuno npu g>0 An—Ou a—> 45 . B jaHHom cayuae 
mu4HO or 0 u, Tem He MeHee, mpH An—0 == 40M ; 
TPHILATeAbHbIe VIII & MOXKHO 3AMCHHTb MOJOXKUTEMHBIMH , HO OOJIbINIMMM 45°. 


cek~* 


3asucumoctu a oT g Aaa C = 0,05 u 0,5 r/100 cm? He npupeneHbl, Tak kak An jaa 9THX 
OpoB OUeHb Maso M 3HaveHUA &% OlleHMBaloTcA rpy6o. 
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Ec «<aHOMaJIbHbIM> TOUKaM MpHMNcaTb MOJOKUMTEMbHbIM 3HaK, TO Af 
WIA HUX OTpHilaTetbHO. BulOop 3Haka « olpejleiavica BbIOOpOM 3HaKa An 

Opuenrallua ABOMHOrO yYeNpeOMIeHHA B MOTOKe HO MoceqHero BpeMeHy 
CBASbIBAIACb JIHUIb C THpOMHaMM4YeCKUM MoBeeHHeM pacTBopa. ONBIT Moka 
3bIBaeT, UTO BeJIMYHHA % 3ABMCHT TakxKe OT ONTHYCCKMX CBOMCTB pacTBopa. ¢ 
pOcTOM rpafHeHTa CKOpOCTH reoMeTpHuecKaA OPHeHTAallMA MaKPOMOVIeKyJI BCE 
Bospacraer. OnTuyeckad opMeHTallua BospacTaer C pocToM g B TO OO/aCTH 
rae An>0 una An<O, T. e. Ip TaKHX 3HaYeHHAX PpawweHTa CKOpOCTH, Mpk 
KOTOPbIX AHH3OTPOMMA POopMbI OoMbUWe WH MeHbINe COOCTBEHHOH aHH30TPONM 
B o6ulacTu, Pe YKa3aHHble BeIHUHHbI MpHOAMSHTeIbHO paBHbl Mexy CoOOOM 
OnTHuecKad OpWeHTalluA yMeHbilaeTca, H “=45° MpW TaKOM 3Ha¥eHHN g, IP 
KOTOPOM COOCTBeHHad AHMSOTpONMA paBHa aHusoTponun dopmpr (An=0) 

Tak KaK C pOCTOM KOHIeHTpallHH aHH3OTPOMMA ChOpMbl yMeHbiuaeTca, TH 


VOM NOAPUSYeMOCTeH, TO TaKOH IIHUMCONL Oy Let MepopMUpoBaThCca B Nove rps 
TueutTa. Ocb HavOombulel MOMAPH3yeMOCTH MIpH MaJIbIX & CTAHOBHTCA OCbIO Hak 
MCHDILeli MOJIAPHSYeMOCTH IPH OO/IbIUMX g. OTHM, MO-BHAMMOMY, M ONpesemsAeD 
CAH TaKad CO%KHAA 3aBHCHMOCTb & OT g. 


TaKad 3aBUCHMOCTb HOMYUeHA JIM JWI 2%KeCTKUX MoleKys. [lostomy «anoMalua 
MOKET HaOOfaTbcA pH Mepexose OT OMHOFO pacTBOpHTeA K Apyromy. | 
Ja KomwuecTBeHHOH WHTepmperallMH HallHX pe3yJbTaTOB HeOOXOJMM#} 


va 


CKOPOCTH HM KOHICHTpallyH. 
Bripaxkaio riyOoky1o OmarofapHoctb mpod. B. H. Lperkosy 3a uurepet 
K paOoTe H IeHHbIe KOHCYJIbTalHH. 


JlenuurpacKHi TrocyapcTBeHHblli yHHBepcuTeT Tloctymuo 
um. A. A. )Kmanospa 2 VIL 195% 
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BHO®H3HKA 


P. Jl. TAJIBLLOBA u M. H. MEHMCEJIb 


AEMCTBHE WOHM3MPYIOWIMNX H3JIY4YEHHM HA MIPOWECCbI 
IMHMPOBAHHSA, JE3SAMHHHPOBAHHS HW MEPEAMAHMPOBAHHS 


(ITpedcmasaexo axademuxom B. H: Mlanowxukocem 15 VII 1957) 


HecmMotpa Ha MHTeHCHBHO pa3BuBalollMeca paluoOuouloruueckne uccieo- 
{MA O HavaJIbHbIX HAaPYlIeHHAX KJIeETOUHOTO MeTaGOIM3Ma, BOSHHKAIOULNX 
pesyibTaTe JeHCTBHA WOHH3HPYIOWIMxX U3y4eHuH BCe elle MaJlO H3BeCTHO. 
Hapy2KeHbl H3M€HEHHA TOKO B Tpex OMOXMMMY4eECKHX Mpolleccax, Hacrymat- 
€, 1O-BH]MMOMY, HelocpeACTBeHHO NO BIMAHHeEM pafuatuu. K num oTHOCATCA: 
yrHeTeHve CHHTe3sa Je30KCHPHOOHYKJIeCHHOBOM KHCJOTHI HW WaOMMsallua CBs- 
STO KHCJIOTHI C OeIKOM, 2) yrHeTeHHe OKHCJINTeIbHOrO ociopusHpoBaHHA 

3) AKTHBHPOBaHHe CHHTe3a 2KMPHbIX KUCJIOT HW CTepHHOB. 
Tlepppiit u3 STHX MpoOleccoB CBA3aH C MOBpexKeHHeM KseTOUHOrO Apa, ABA 
AYIOULUX — C KAKMMH-TO HapyWICHHAMH MIPOTOMMa3MeHHbIX CTPyKTyp (MUTO- 
Yip). XapakTepHo, 4TO H3MeHeHHA B 9STHX Mpolleccax MpuHalwexkaT K 
‘'bMa OOUMM peaKIUMAM KJIeTOK H MpHCYyllM Kak BBICINMM, TaK M HMSLIMM opra- 
3MaM (* *). B cBoe BpeMaA HaMH OblIO YCTaHOBJeHO, ITO OOYYeHHbIe LpoxxKe- 
e KJIeETKH, MpoOfol2xKad MeTaOOH3MpOBaTb Ha NOMHOWMeHHOM MUTAaTebHOH 
We, OOpasylOT 3HaYHTeIbHO OoNbIWe 9procrepHHa, YeM TakHe Ke, HO HEOOY- 
IHbIe KeTKH (4); MpeBbliieHHe OMOCHHTe3a 9TOTO CTepHHa JocTuraer 200%. 
Pay C yCHJIeHHbIM OOpa30BaHHeM CTePpHHOB BO3paCcTaeT MH CHHTe3 MKHPHBIX 
“oT. Bmecte c TeM HM3BeCTHO, H 9TO ObINO NOMTBEPRAeCHO B Ciiel|MaJIbHbIX 
JIEMOBaHHAX OAHOFO H3 Hac (°), YTOMpPH H36bITKe yruieBoHOrO HM HeMocTaTKe 
ITHOTO MMTAHHA y WpomwxKel Tak2Ke NpoHCXOUT yCuJIeHHOe HaKOMJIeHHe %KH- 
3 WM JIMMOHMOB. STO HakorieHHe peryJHpyercA a380THbIMH COeHHeHHAMH 
UTAaTeJIbHOH Cpefe: vem UX Oobe, TEM MeHbIWe OOpasyercA XKUPHBIX KUCIOT 
CTepHHoB. CieqoBaTebHO, HeflocTaTOuHOe yYaCTHe a3OTHbIX CcOe,MHeHHH 
)OMeHE BEULeCTB KJleTKM, He€3aBHCHMO OT TOTO, YM OHO BbI3BAHO — OTCYTCT- 
-M HCTOUHHKOB a30THOFO MHMTAHHA WIM HEBO3MOXKHOCTHIO UX MCMOMb3OBaHUA ,— 
aBHOM Mepe BejleT K H3MeCHeHHIO HallpaBsIeHHOCTM OOMeHa B CTOPOHY MOBBILIeH- 
‘O CHHTe3a XKHPOB VM JIMMOHJOB. OueBHAHO, COOTBETCTBYOMINe 3BeHbA yrvie- 
Horo OOMeHa, 10 Kpaiineli Mepe, UaCTHUHO OTKMOYAIOTCA OT WMKJa TpuKapoo- 
3bIX KMCJIOT M BOBJeKaIOTCA B MK 2KUpHBIX KuCOT. Ecru B YCOBUAX a30T- 
0 ToOaHuA Takoe MepeksoyeHHe MeTaOolu3Ma HMeeT dusHONOruyecKHH 
i ae M MIpHcmocoOuTebHoe 3HaveHHe, TO aHaJIOPMYHaA PeaKUMA KMeETKH, MOL- 
THYTOH OGMYYeHHIO, OVEBMAHO, AOJKHa 3aBHCeTh OT HapyllleHua PepMeHTHBIX 
TEM, OCYILECTBIAIOIIMX CBASb WMKJa TPHKapOOHOBbIX KUCIOT C a3OTHCTbIM 
[CHOM. SJlecb B MepByIO OYepeb MpuBJeKalOT BHUMAHHe MpOleccbl aMMHH- 
aHHA KeTOKHCOT, Je3aMMHUpoOBaHHA M MepeaMMHHpOBaHHA aMHHOKUCIJIOT. 
Mb mpopeviv CiellHaJibHoe H3y4eHHe COCTOAHUA STHX MIPOMecCOB B APOAOKEBbIX 
TKkax Saccharomyces cerevisiae Mocme UX PeHTTeHOBCKOrO OO/IYYeHHA B No- 
or 30 yo 100 xr. B Hammx onbirax JByXCyTOUHble KyJIbTYpbl ApowxKen Ha 
O-arape OTJeNANHCh OT Cpefbl, NPOMbIBAMCb CTePH/IbHOK BOOMPOBOAHOU 
oli H Mo_Bepramuch peHTreHoBcKomy O6syyeHmIo (rpyOKa T-200, 6es (puJIb- 
B, Hanpsaxenue 170 KB, CHa TOKa 6 Ma, MOMLHOCTh JOsbl Ha paccTOAHHH 
mM 800 r/mun). O6sy4eHHble 1poxKH OOCeEAOBAIHCh WIM HeMOCpeACTBeEHHO 
jie OOmyueHuA, HIM Hocie 24—48-uacoBoro NofpalllMBaHnA ("pH rycTom 

Be) Ha cycylo-arape. 

Uccnenopaie aMMHupoBaHus %-KeTOKMCOT MpoBosMsOch no MeTofy He- 
a (°). B kauecrse cyOcrpata MbI UCHONb3OBaIM IMpyBaT HaTpHA M yrvie- 
eit amMounit. [Ipomecc aMMHHpOBaHHA OCYULECTBIAICA POA XKEBLIM TOMO- 
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TeHaTOM, MOJIYYCHHbIM H3 paCcTepTbIX C MeCKOM KJIe€TOK H OCBOOOKEHHBIM OT 
WeJILIX KJICTOK M KPYMHbIX KJICTOUHBIX PparMeHTOB IyTeM WeHTpudPyrupoBaHHUaA 
B TeveHuve 30 mun. (1800 06/muH) 

Ta6auna 1 Tlocne BbIepKHBaHHA A pow xKe- 

Boro roMoreHaTa C cyOCTpaTOM 
mpu 27—28° B TeyveHve 2 4ac 
O6eIKH OCaKLaIHCb TPUXJIOpyK- 
IIpupocr asota NH2 B o6nyyeHHBIX cycHoH KHCJIOTOH, aMMHak OT: 


CuHTe3 a-aMHHOKHCJIOT H3 a-KeTOKHCJIOT H aMMHaKa 
J POX XKEBbIMH TOMOreHaTaMH 


Ss 
TIpupoct a3s0ta NH : 4 
a |p neoOnynemmnix xyae| S¥"oTypax (60 Kr, 16 aac. rouaica c MgO u aMHHoasoT 
© | typax (KouTpomp), |_______"__________ 9 jpejensasica mo Ban-Casiikys 
S p.MOJI B [JMOJIb 1 ie G ( 
MHT€3 AMHHOKHCJIOTHI YCTaHaB=, 
A 72.4 48.3 67 JIMBasICA TO MpHpocTy aMHHO: 
2 945 47.2 50 as3oTa. TlocieqHu yaMTbIBaIICHA, 
nt 
8 95,0 47,5 50 0 pa3HHile C KOHTPOVJIbHBI 
4 72,4 48,3 67 TOMOreHaTOM, KOTOpbIli HHKY-, 
2 ve ae of OupoBasicA Oe3 NMpyBaTa. A. 
7 83.7 239 29 OMbITHI MOKasasIH, YTO @aMHHH-| 
? 2 


pOBaHHe &-KeTOKHCJIOT 3aMeTHO| 
TMpumeuaunte. B onpiTh B3ATO 2 MA ApOm*KeBOrO 4 


romorenara. KoneuHan KOHLeHTpallua MupyBata HaTpua M/20, CHHKaeTCH BKJIETKaX YRKE TO cl 


yraekucoro amMoHHa Mj50. Pochatuph Oydhep pH 7,0—7,4. + uy 
Oo6muni o6bem cmecu 0 ma. MukyOauna 2 vaca mpH 27—28°. yac Ke MOCIE oO1yyeHHA. IIpt | 
jose B 60 kr 93TO CHHKeH 


coctapiset 20% u focruraer 75—80% mpu fo3ax mopsyka 100 xr. O6sy 
yeHHe B MeHbIIMX  03aX MpHBOAWJIO K CHJIbHOMy YIHeETeCHHIO aMHHHPOBa= 


HUA Mp NofpaliMBaHHu OOYYeHHEIX ApomxKel B TeveHve 24—48 uac. (Ta6m.1), 
Ucenenopanuve mepeaMHHH- || 
PpOBaHHA AMHMHOKHCJIOT MIpOBO- TaOmuna 27 | 
eee MC aay Bpaynuirei- TlepeamuHupoBaHHe rilyTaMHHOBOH KHCJIOTHI Apo Kes) 
Ha — Kpuuman (*). JuKap6o- BbIMH TOMOreHaTaMH 
HOBbI€ AMHHOKHCJIOTHI onpesle- 
JAIUCh TO MeToxy Popmaxa YORIIE ae NHz | yop asota NH2 B o61y4eHHbix 
B HeoOJry¥YeHHbIX = 
JixKoue — Mensepa (8), amuHo- KenL pax bee wac. 
a30T aMHHOJMKapOOHOBBIX KHC- = (KORTPORE) I 
oT mo Metoqy Bax-Cnalika. 4 
i) B% B% B% OT 
Mot cyMWIM O NepeaMHUHupo- s BYMOJ.) or ucxogH.| B YMOJ- | or ucxonH.| KOHTpPOUA 
BaHuM MO YObWwIH aMMHOas0Ta | 
e \ 
B MKapOoHoBo (bpakunHn. Ora Fie es bese nee | Sion rm | 
JObIIb BbICUMTHIBAIACb MO pa3- : ; : ; 
y Pp 2 | Dera TOO 9,75 Veoh 40 
HHIl€ C KOHTPOJIbHBIM OOpa3- 3 | 24,0} 18,0 0 0 x 
OM, B KOTOpOM GOeIKH ocax- 4 a 21,2 8,00 0,88 28 
Wauiucb ToTYUaC %Ke Woce BHe- ; se rie or ae re | 
CeHHA ApowoKeBoro roMoreHaTa. 7 | 93:9 | 4619 eG: ia _ 
? ? 


Hat OnbiTpt WOKa3saJIH, YTO 
IIpHmMeuaunHe, B3ato 2 Ma Apomx*eBoro romMoreHaTay 


HeEMOCpeACTBEHHO TOCJIe oouy- 20 mr rayTamuHOBol KucnOTH, 55 Mr nupyBaTa HaTpHAyh 
ueHUA pox «Ket B lose 60 xr Whee 5° vee O6muk o6pem cmecu 10 Ma, pH 1,2—18 

yOauua 2 uaca npH 27—28°. Jlo6apmeHo 136 mon. raytas|}) 
NepeaMHHUpOBaHHWe AMMHOKHC-  munosoli Kucorl. . 
JOT Malo Hapymaetcea. ToubKO ¥ 
yepes 16 4ac. NO{pallMBaHUA OHO CHHKaeTcA Ha 20% u uepes 48 uac. Ha 70— 
80% (ra61.2). IIpu 6onbumx yosax (100 Kr u Bbitle) HHTeEHCHBHOCTb Mpotieccol 
Me€peaMHHHPOBaHNA AMMHOKMCIOT H HeMOCpeCTBeHHO Nocwe O6yYeHHA CHE 
*“KaeTCA IpHMepHo Ha 50%. 

Jle3aMMHMpOBaHe aMMHOKUCIOT B KOHTPOJIbHBIX HU OOJYYeHHEIX oOpasila 
ApoxokKelt ompeyemsaocb mo Metoxy HeGepa (°). Tlocne nuxy6anuu B TeueHD 
2 uac. pu 27—28° cmecu ApoxxeBoro romorevata u «-l-anaHuHa B cbocdaTHol 
Oyepe OemkH OcaxKaiuch TpuxXMOpyKcycHOH KUuCMOTOH HM aMMUaK Vas ASICS 
BbimapHBanvem c MgO. Amunoasor onpesetsnuica mo Metoxy Ban-Cuatixa, neath 
aMMHHpoBaHve — 10 yOnwiM amuHoas3ora. Ilocmequaa BbIMuCIAach Mo pasa 
le MEXKLY ONLITHBIM MH KOHTPOJbHEIM OOpa3silaMu (B KOHTPOJbHOM GemKH Oca 
Walch TOTYaC %Ke Nocie oOaBMeHuA B CMeCb [pox2x*KeBoro Tomorenata)| 
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M OMbITHI MOKasaiH, YTO MesaMHHHPOBaHHe AMMHOKUCIOT y OGYYeHHBIX 
eTOK TOTYaC we Moce oOOyyeHHA (03a 60 Kr) BecbMa He3HauHTeMbHO U 
OTAM4aeTCA OT KOHTPOA. OfHaKO MpH MoLpamMBannn OOMyYeHHBIX KeTOK 
O 3aMeTHO NOBbIIlaeTca H yxKe Yepes 16 yac. B2—3 pasa, a uepes 48 uac. 
(e Coulee SHAYHTEIBHO MpeBbiillaeT e3aMMHUpOBaHHe B HeOO/YUeHHEIX o6pa3- 
x (TaOm. 3). C nopbiueHHem Zosbl o6yuenua go 100—200 xr mpoecc 
3aMMHUPOBAHHA CTaHOBHTCA OTYeTAMBO MOBDIIeHHBIM HU HemlOcpesCTBeHHO 
cle OO y4eHUs. 

Takum o6pasoM, M3 o6cjieqOBaHHEIX HamMM Mporeccos Han6omee 4YBCTBH- 
IbHBIM K H3J1YYeHHAM OKa3aJICA MpoOlecC AMHHUPOBAaHHA «-KeTOKHCJOT. 
{ 3aMeTHO Hapylllaerca Hemocpel- TAO tS 
BEHHO = locle §=— OO Y4eHHA = yxKE 

H-Takux jlo3ax, Kora eme He ce ae Ue Meee [pO2K2KeBbIMH 
MeuaeTCA H3MeHeHH 8B Mportec- 

X IepeaMHHMpoBaHuA uu esaMuHH- 


Ss : YoOplb asoTa NH, B 

BaHWA amMunoKkucsoT. Heo6xozumo See eco, Wa? | oSayseHnnx , Kyte 
WHepKHYTb, TO name mpm oGay- | “rps qomryon)” | *YPER (EE 48 oe 
HHH B Mosax nopsayzKa 100 xr Heno- . 
€ICTBEHHO OT OO y4ueHHA MoruOaer 6 B% Bh 

a a B pMOJI. _| B PMO. : 
ABHUTEIbHO HeOONbINOM mpouentT 2 oh rae inet 
erox. IlormoujenHe KucOpoqa u 
MeIeHHe YIIeCKHCJIOTh] Y TakUx 4 4,99 1,00 50,0 10,00 
eTOK CYULeCTBEHHO He CHMxKaeTCa, 2| 4,84 0,97 46,8 9,36 
HUX 3HaUMTeJIbHO MOBDbIINAaeTCA OKO- pa oe ae toes 

— ’ ? ? ’ 

HTe€3 XKHpoOB MU AMMOUZoB. IIpu nox 5 | 4°70 0°94 74.9 14.34 
IWBaHUuUu OOJTY4eCHHBIX KJI€TOK B 6 4,76 0,95 46,8 9,36 


ate EH PONOIKAIONTCE OCH," HE: IlpumMeuauue. B3aato 2M ApoxwxKeBoro ro- 
)PMaJIbHOTO MeTa0oJIH3Ma IIpOuc- MoreHaTa. KoHewHad KoneHTpayua «-l-ananuna M|20; 
2 dochatupi 6ydep pH 7,0—7,4. Odnuquii o6tem cmecu 

AMT PA BTOPHIHbIX H3MCHeEHHH 06- 10 ma. Muxy6auna 2 yaca npH 27—28°. Jlo6aBseno 
Ha, YTPHPY!OWMX HayaJIbHbie Hapy- 500 »-Mom. amanuna. 
eHHuA. Peskwve M3MeCHeHHA B TIpo- 
ccaX AMMHMpOBaHHA HW MepeaMHHupoBaHuA, HaGwiofaemble nocie 16—48-uya- 
BOTO NOApaulHBaHHA, BPA JIM. MOryT PpaCCMaTPHBaTbCA TIO CBOHM Ppa3MepaM 
IK HavaJIbHble; OHH CKOpPee BCerO 3aBUCHT OT ooulero pasJIamwKUBAaHhA oOmMeHa 
HieCTB, B OCHOBe KOTOPOrO JlexKAaT HeMOCpeACTBeHHble PawWalMOHHble Hapy- 
CHUA. Ene B {Oombuieli cTeleHH 3STO OTHOCHTCA K Wpoleccy MesaMHHHpo- 
HMA 

B 3aks104eHHe MHTepeCHO OTMETHTb, UTO H3MCHEHHA B YIJICEBOHOM oOmMeHe 
JIYYCHHBIX TPORKRKEBHIX KJIETOK, YaCTHYHOE MepeKJIOYeHHe erO Ha CHHTEC3 2KH- 
BH JIMMOMMOB XOPOWIO KOPpeJIMpyeT Kak BO BYeCMeHH, TaK HU B KOMMUCCTBEH- 
JM OTHOLICHHH C yYrHeTeHHeM TIpollecca aMHHHPOBaHHA HW B MEHbIMeu cTelleHu a 
>peaMUHYpOBaHyA. CireyoBaTeJIbHo, OJHOU M3 NpWvoHH ObITb MOMKET OCHOBHOH, 
IBLDIMMIECHHOTO CHHTe3a o6u1y4YeHHbIMU OpraHl3MaMH 2KUPOB HU JIMMNOMJOB ABIACTCA 
‘HETEHHE Wpollecca aMMHHPOBaHHhA. B 93TomM OTHOMEHHH oOulyueHHe NpUBOLNT 
TeM 2Ke MOCJICICTBHAM, UYTO MH a3s0THOe TOMOMAHNE OPlaHh3Ma. 


MuctutyT MuKkpoOnouorun Tocrynuso0 
Axkaylemuu HayK CCCP 5 VII 1957 
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BHO®H3HKA 


A. Bb. TEWLOBA, E. M. JIAMMMHCKASA u M. A. XEHOX 


BJIASHWE YJIbBTPAS3BYKAHA PASBHTHE AU 
AYBOBOTO WEJIKONPATA 


(IIpedcmaseaeno axademuxom JI. A. Op6eau 8 VIII 1957) 


ao SE Mr ees 


be 


B cBa3H C MpOBOAMMBIMH paOoTaMH IO BJIMAHHIO YJIbTPpa3sBYKOBbIX KOseOa- 
HH Ha pa3JIMYHble XHMNYeCKHe MH OMOXMMMYECKHe CHCTEMBI (a >), a TaKkxKe OnOO=; 
ruyeckve oObekTbI (° *) npeqcTaBIAJIO HHTepeC H3YYHTb JelicTBHe YJIbTpasByKa 
Ha HaCe€KOMBIX. 

B surepatype uMewTcs yKa3aHua, uTo Y3K MoryT OKasbiBaTb CTHMYJIMpy 0-| 
lee BJIMAHHe Ha PaSBUTHe CeEMAH pa3JIHUHbIX pacTeHul (* 7°) uw Ha necorstaa 
mpelcrapuresel xxuBOTHOrO Mupa (*°,1°). i 

B cBa3H C 3THM Oblla MpeAMpHHATa MONbITKa BbIACHeCHHA BO3MOKHOCTH! 
MCNOb30BaHHA YIbTpasByKa AIA YCKOPeHHA pa3sBHTHA AMI, WyOoBoro WesKO-} 
pala, YTO, 10 HallieMy MHEHHIO, MOrO Obl HMeTb H MpakTHyecKoe HauenHe:| 

Marepuasom CY KIM AHA LyOoBoro a nepBoH reHepallHH, T0- 
JiyueHHble BecHoH 1956 r. i! 

OnbitbI 10 O3BYYHBAHHIO MpOH3BOMIHCb B 3ABHCHMOCTH OT CTeMeHH pasBUTUA: 
3apOMbllia WH MIMTCAbHOCTH SKCHOSMILHM YJIbTPasBYKOM. | 

Avila o6syyaiucb B CaMOM HauaJle pasBUTHA (1-H eHb), B NepHon ccsbopMu =| 
poBaHHOou 3apO/[bILeBOH MOIOCKH (Ha 3—6 JeHb B 3ABHCHMOCTH OT TemMepaTy pbl 
MpH KoOTOpoH wo pa3sBHTHe) H Mocie OnacToKHHesa (7—10 eub). Cranuy 
pa3sBHTHA YCTaHaBIHBaIHCb MO MpemapaTaM, H3rOTOBJICHHbIM Ha cpuKcHpor| 
BaHHOM MaTepHayle. 

B 4 nosropHocTax Obl MpoBeJleHb! ONBITHI NO BoszercTBuIO Y3SK B TeyeHHe} 
l,/2, 3, 5, 30; 60 1.90" wus. 

Ata BO BpeMA O3BYYHBAHHA HaXOMMJIHCb B MpOoOupKe C AMCTHIUpOBaHHOM 
BOOK, OXJIax%KaeMOH TOKOM IIpOTOUHOM BOAbI, OaroqapA wemy TemMepatypa 
BO BpeMA onbiTa coxpaHamacbh 13—15°. 

Kourposem CY KUM Ala, MOMCLLCHHBIS B NPOOMPKM C AUCTHJIJMPpOBaHHO! 
BOOM Ha CpOK, paBHbIM BpeMeHH OsBy4nBaHHA. JA KaxKOro onbita Opaloch 
20—25 AMM, H TakOe Ke KOJIMYECTBO OCTaBaOCb B KOHTpose. 

Kak KOHTpOJIbHbIe (HEOSBYYeHHbIe), TAK HM O3BYYeCHHbIe OOPasllbl H3BIeKas) 
JIMCb U3 BOMbI MW paCKaMbIBaIMCb WIA MpOCyWKH Ha PuIbTpOBaJIbHON Oymarey} 
nocye “vero NOMellaINcb B mpoOupKu. JlaibHeliee pasBuTMe Tex H Jpyruxt 
MpOWCXOMMIO B OMMHAKOBEIX yCIOBHAX. Ilo BpeMeHH BbIIYMWIeHHA U KoH4e| 
CTBY OTPOAMBINMXCH TyCeHHIL oOMpesetsocb BIMAHHe Y3K Ha cKopoctTb pa 
BUTHA WM BbOKHBaeMOCTb 3IMOpHOHa. | 

His nonyuenna YIbTPasBYKOBbIX KoeOanHit CY 2K BbICOKOK auecTBeH {| 
HbIM TeHepaTop, IPHMeCHABWIMHCA B OMYOJMKOBaHHBIX padorax (3,5). MomHocte} 
KONeOaTebHOrO KOHTYpa NopsyKa 300—400 Br, yacrora nbesoKBaplleBolt ma 
CTHHKH 125 xru. 

Bp NOuyueHb! CuelyroulMe JaHHble, BbIPaxKarouve BMAHHe Y3K, umenHe 
OSBYYMBaHHA PasHON JWIMTeEbHOCTH Ha MOBBIMIeHHe CKOPOCTH pasBHTHA IMOpHO: 
HOB (B MpolentTax): 


y { 


1 


1 mun. 2 mun. 3 muy. O mun. 30 mun. 60 mun. 90 mune 


Hayao pasputna (1-H menp) 15,4 24,5 PANE 15,4 15,4 8,3 8,3 
SmO6puow co ccsopmupoBannoni 
3apOJbl WeBOH MoOOCcKOH 16,6 16,6 16,6 16,6 16,6 ori 0 
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H1i3 NpHBefeHHBIX TaHHbIX BHHO, UTO B CaMOM Hayaue pasBuTua (1-4 eHub) 
>TPasBYKOBbIe KOMeOaHHA BBISBIBAIOT CTUMYIMpYyIoulMit apex. 
MakcumyM crumysupyroulero Jelictraua Y3K na CKOPOCTb pa3BUTHA Majlaer 
- H 3-MHHYTHOe osByunBaHve. Ecau Bech WMK pa3BHTuA HeO3BY4eHHOrO 
pHoHa MpoucxoguT B 14 gHeli, Tro npu yeitcraun Y3K na situa Ty6o- 
0 WeNKONpPANAa B Haale HX pa3sBUTHA WHKI CoKpaliaerca Ha 3 HA, T. e. 
21,5%. OsByuuBanue B Teyenve 1, 5 u 30 Muu. ycKopser pasBuTue Ha 2 Js, 
1 Ha 15,4% mo cpaBHeHMio c KOHTposeo. 
Tipu skcnosuuun B 60 wu 90 MuH. crumynupytomtee yelicraue Y3K yYM€Hb- 
eTca Jo 83%. 
Ha cragquu ccbopmupopaHHol 3apospuiesoli momocKu BAMAHMe YIbTpasByK4 
KE OKa3bIBaeT CTHMYJIMpytioilee Jeicrsuve. IIpu osByunpanuu po 30 muu. 
XJI PASBUTMA SaKAHYMBaeTcA Ha 2 JHA WIM Ha 16,6% Obicrpee mo cpaBHeHHIO 
OHTpoleM. O3By¥HBaHHe B TeyeHHe 60 MMH. MOBbIIaeT CKOPOCTh pa3sBUTHs 
9,1%. Bonee quuTenbHaa akcnosuuna (90 muH.) Ha STO cranun pasBUuTHs 
BBISbIBAeT CTHMYJIAILUH. 
Bosyelictpue Y3K Ha aiita B Mepvosb OnacToKuHesa, T. e. Kora 3apOAbIL 
e BIOHe CHOpMUpoBaH, He TOIbKO He BBISLIBAeT CTHMYJIMpYionlero JelicTBuA, 
MpHBOLMT K rHOemM SMOpHoHa. Tak, pu osBy4yHBaHHH B TeyeHHe | MuH.. 
MeHT THOeIH 3aposbuueH cocTaBsneT 28. JA OCTaBLIMXCA B 2KUBLIX OTPOX- 
We HacTytiaer Ha | fenb, un Ha 10,9% nosxKe, 4eM JIA HeEOSBY4CHHDIX. 
puouos. IIpu yBernueHHu BpeMeHu O3By4uHBaHUA Jo 3 MHH. ru6eb ROCTH-. 
¢ 76%, a mocae 5 mun. 100%. 
(IpupeyenHpli B HaCTOAIIeM COOOULeHHH 9KCHepHMeHTaIbHbIi MaTepvas 
‘a3bIBaeT, UTO JeHCTBHE YJIbTPasBYKOBbIX KONeOaHHH Ha Alla WyOOBOFO MeJ-- 
[pAa BbISbIBACT CTHUMYJAMMIO pasBHTHA 3apOfbilla Ha PaHHUX cTaquAx 
pvorenesa. IIpu o3By4unBaHMM 2%e AMI Ha Ooulee NosqHel cTauKm HpOHCXo-. 
—THOelb 3apofpiua. 
HanOonbiee cTuMysupyroriiee JeHcTBHe YAbTPa3sBYKOBbIX KOMeOaHuH mpo-- 
Ae€TCA IIPH O3BYYHBaHHU AMI, B TeyeHHe 1—30 mun. JlambHetmee BO3zel-. 
He YJIbTpa3sByKa MpHBOAHT K CHHKeHHIO CTHMYJIALHH. 
TakuM oO0pa30M, pe3YJIbTaTbI ONbITOB WOKAa3aJIM BO3MOXKHOCTh HCHOJIb30-- 
UA YJIbTpa3sByKOBbIX KomeOaHHi WIA YCKOPeHHA PasBUTHA AWM DyOoBoro, 
iIKONpsAa. ’ 


Soomoruuecku uHcTHTyT AKajemuu HaykK CCCP: Tocrynusto 
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3JIEKT POTEXHHK 
K. M. TLOJIMBAHOB 


AMHAMUYECKHE XAPAKTEPHCTHKH 3JIEMEHTOB 
QJIEKTPHYUECKUX LENE 


(ITpedcmaeaexo axademukom M. A. Jleonmoeuuem & VII 1957) 


1. XapakTrepucTHKH HeJMHEHHbIX 3JIEMeHTOB SJIEKTPpHYeCKHX Mele B KBa 
3UCTATHYCCKOM PeXKUME TpeACTaBIAIOTCA 3aBHCHMOCTAMUM THNa y(xX), HalpHMey 
i(u), V(i), g(u) COOTBeETCTBeHHO JIA NOJIYNPOBOAHHKOBOFO SJIeEMeHTa, HHILYKTHB= 
HOCTH C (eppOMarHHTHBIM CepJeYHHKOM HM KOHJleHCaTopa C CerHeTOIJIEKTPHKOMs: 
B o6mlemM cilyuae 3aBHCHMOCTb MexK]y TeMH Ke BEJIHYHHAMH B YCJIOBHAX [MHas 
MHKM WHas. Tlostomy HHOra TOBOpAT O «{MHaMMyecKOH XapakTepHCTHKe> 
OyHakO BHI NocieqHeH 3aBHCUT OT Bua x(t), T. e. OT BUJa H3MeCHEHHH BO Bpe> 
MeHH He3aBHCHMOro MepeMeHHoro. CKa3aHHoe OUeBHHO, TaK Kak B peaJIbHbIx 
(pusHuecKHX CHCTeMaxX MepexoA OT OAHOTO COCTOAHHA paBHOBecHA K JpyroMy 
MIpOHCXOMMT He MYIHOBeHHO HM B ypaBHeHHe MepexoHoro mpottecca 


OK Yn tet tee Mend 


BXOJAT, MOMMMO JBYX MepeMeHHBIX, HX MpOH3BOAHbIe pa3HbIX MOpAKOB. 
YpapuHenue (1) Bbipaxkaer rumepnoBepXHOCTb B (a30BOM  l1pocTpaHCcTB 


© KOOp—MHaTaMH X, Y, X, Y,-.-, KOTOPylO MOXKHO Ha3BaTb XapaKTepHcrTuye 
CKOH MoBepxHocTbio (C) WH NOBepXHOCTHIO AHHaMMYecKoro paBHoBecus. IIpi 
3aJ\aHHOM BHELIHeM BOSfelicTBHH x(t) TOUKa, H30OparKaroillad COCTOAHHe CHCTE 
Mbl, 1poOeraeT Ha NoBepxHoctTu C TpaeKTOpHio, MpoeKHA KOTOPOH Ha MOCKOCTI 
x, Y WM eCCTb «MHAMMYeCKaA XapaKTepHCTHKa»* WIA JaHHoro uMMysbea x (A) 
SHaHNe MoBepxHocTu C MosBoudeT HaliTH peaKI{HIO SeMeHTa y pu 110608 
(bopme ummysbea x(t). Tlosromy TombKO TaKaxl NOBepXHOCTb XapakTepusye 
MOJHOCTbIO JWHAMMYeCKHe CBOHCTBAa 3JIeMeHTA. 

2. [logqo6uo ToMy KaK B KBa3HCTaTH¥YeCKHX YCJOBHAX M3 9KCMepHMeHTe 
ONpelesIAeTCH B KAYECTBE XAPAKTEPHCTHKU DIeCMeHTa KPHBaA y(x), B yCMOBUAX 
JMHaMUKH 3 SKCMepHMeHTa MOXKET ObITh OMpekemweHa XapakTepucTuyecKan MO 
BepxHocTb C. B curyyae JIMHeEHHOH CHCTeMbI MOBepXHOcTb C— mMIOCKOCTb, I 
clyyae HeIMHeMHOH CHCTeMbI NOBeEPXHOCTb HemlocKan. PasyMeerca, B MOCcIeqHEl 
cilyuae TpeOyercaA OouIbilee UMCIO OMbITHBIX JaHHbIX, OMHAKO uacTO JocTaTOUH 
3HATb JIMIMb HeOOJIbUIYIO YaCTb BCeH MOBeEPXHOCTH, K TOMY Ke BO MHOFHX CAY 
YaAX JIA WpakKTHYeCKUX PaC¥YeTOB MOXKHO OFPAHHYHTbCA MpelcTaBJeHHeM STO! 
MNOBePpXHOCTH B YeTbIPeX- WIM axe TPeCXMePHOM IIpocTpaHcTBe, MOOOHO TOM 
Kak JWI OOee MeJWICHHbIX MPOMeCCOB MOXHO OrpaHHYNBaTbeA cTraTHUeECKOl Xé 
pakTepucTukoH Ha mocKocTH. IIpu stom moBpepxXHocTb Kak Obl pasOyxaer, M0) 
CKOIbKY Isl PaSHbIX 3HAYeCHHM BBICIIMX MPOW3BOUHEIX Mepeceyenne runepnd 


CTAMH. 


CucTeMaTH3HpyA pe3yJIbTaTbI HaOMOLeHu, MOXKHO HaliTH TOUKH, onpemg 
AAIOMNME MOMOKeHHe NOBepXHocTH C B MHTepecylonleH Hac OGacTH, HM mpoBe 


* B cayuae nopepXHocTH B Mpoctpanctse x, y, y IIpH OouIbWol KpyTH3He ee NOAbeMa BOMHB 
MepeCeueHHA C MJIOCKOCTbIO X, Y OTCTYMMeHHe AHHAMHYeCKOM XapakTepHCTHKH OT CTaTHYeCKOI Ht 
BeIHKO IPH He CJIMUIKOM 6oNbLIX CKOPOCTAX H3MeCHCHHA X HM Y; IPH 9TOM CTaTHUeCKaA XapakTe 
pHCTHKa IpOCTO HECKOJIbKO «pa3Ma3blBaeTCA», «pacibIBaeTCs». 
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», B KAKOM Mepe MO/1O2%KeHHe STOM NOBEPXHOCTH He 3aBUCHT OT Apyrux Koop- 
iT (asoBoro MpoctrpanctBa. HpapustbHoe mpesmnosmoxenve oO Buse HCKOMO!I 
‘TPaHCTBeEHHOH XapaKTepHCTHKH MOXKET 3HAYHTEIbHO OOWeryuTb ee oMpe- 
HMe W3 JaHHbIX 9KCMepHMeHTa. 

Ipu Hamwuun rucrepesvca BCe MpocrpancTBo mpoHH3aHo MOBepX HOCTAMU 
HbIX ILMKJIOB, MOMOOHO MHOXECTBY MeTeIb YaCTHbIX MMKJIOB Ha MWJIOCKOCTH; 
OMy IIpH MpOBeeHHM S9KCIepHMeHTa HeEOOXOZMMO OGecrIeuNTS MepemenleHue 
OMHOK M380paHHOH MOBepXHOCTH. 

[axe B TOM Culyuae, Kora He yAaerca JocTH4ub Sobel TOUHOCTH, JoNou- 
le IJIOCKOH XapaKTepHCTHKH XOTA Obl LO TpeXMepHOH MoBepxHocTH BCe xe 
WIMeKaeT XApaKTepHCTHKY 9/IeMeHTa K pealbHOl. BaxHo oOpaTuTb BHMMa- 
Takx%Ke Ha Cylefylolee OGCTOATEIbCTBO: 0 BUY XapakTepHcTuyecKOl Mo- 
HOCTH, JaxKe O€3 PelIeCHHA COOTBETCTBYIONLeElO YpaBHeHHA, MOXKHO CeaTb 
3aKJHOUCHHH O BJIMAHHM (OpMbI UMMyIbca x(t) Ha BUA peakuun y(t). 
/TOUHEHMe XapaKTepHCTHKUH MOXET ObITh MOCTHTHYTO BKJOUeHHeM JOMO.- 
JIbHBIX BOOOPaxKaeMbIX SJIEMCHTOB WeMH JIA MpHOMMKeHUA K XapakTepu- 
€ peaJIbHOTO 3JIeMeHTAa, HallpHMep, NOLOGHO TOMY, KaK 3TO H3J10x%KeHO HHKe 
BHeHHe (7) HM puc. 3). 

. II[puMepom tTpexMepHoi XapakTepHcCTHUKH, KOTOpOH HalexKUT 3aMeCHATS 
UCTaTHUeCKYIO KPUBYIO, MOXET CJYXKUTb HEMIOCKad MOBeEPXHOCThb, OMMCHI- 
aH ypaBHeHHeM BA3KOCTH, pacipocTpaHeHHbIM Ha HeJIMHeMHYIO CHCTeMy; 
MHALYKTUBHOCTH C PeppOMarHUTHbIM CepJeYHHKOM 3TO YpaBHeHHe MMeeT BUI: 


AY = a [ber (i) — (2) 


Ver(i) — KBa3HCTaTH¥eCcKad XapakTepucTuKa. 

i3 MHOFUX OIbITOB H3BeCTHO, YTO MIpollecc H3MeCHCHHA NOIAPH3alMH CerHe- 
2KTPHKOB (') H deppoMarHeTHKoB (7) C NPAMOYTOJbHOH NeTIeH MPOHCXOLUT 
ckopee, UeM OOJIbINe BHEeIHee BO3eHCTBHeE MpeBOCXOJHT 3HaYeHHA, COOT- 
BYIOILHe KPHTHYeCKOMY MOJO, T. €. YTO B CpeqHemM cKopocTu dvb/dt ui 
IIPONOPWHOHAIbHbI i—ip HIM U~—lUo, THE lo HW Up KPHTMYECKHe 3HaUeHHA, 
KOTOPbIX HaUMHaeTCA Mpollecc H3MeHEHUA NOMApHsaluH. CkKasaHHOe MOXKHO 
Tb, BBOIA B (2) MONOMHUTeIbHOe CyaraeMoe: 


a. = a [Yer (i) — 9] + B (i — in). (3) 


JIA MIPAMOYFOJbHOM XapaKTePHCTHKH Yer = +o HW to = Const; MosTomy, 
HOBble OOO3HaYeHHA, BMecTO (3) Noyuaem: 


u=pi—«\udi +E, (4) 


4 = dp/dt — mpusnoweHHoe HalpsxKenue, E — nocTosxHnaa. 
iIrpaHwuMBaAcb B MpaBoll yvacru (4) OAHHM MepBbIM CylaraeMbIM, TMOsyyaeM 
neHve Canjica (7), BbIBeqeHHOe HM 43 Apyrux cooOpaxkeHuh HU NpHMeHeH- 
< pacueTy Mpollecca HMMYJIbCHOrO TepeMarHHUMBaHHA CepMeYHUKOB C IIpA- 
DJIbHOH TetuieH. OcraBiiaa B MpaBoH YaCTH TOJIbKO CpeHee CJlaraemoe, 
(OHM K IIpocroMy y4ueTy BA3KOCTH. 

JIA KOHJeHCaTOpa C CerHeTOS/IEKTPpHKOM BMecTO (4) MOXKHO HallHcaTb ava- 


MHOe YpaBHeHHe 


i= pu —«\idé +1. (5) 


bKenua (4) u (5) — mpocreliume amHelinbie IpHOMMKeHHA, MIA HUX erkKO 
BUTb JIMHeHHYIO SuleKTpu4uecKyl0 Cxemy 3aMeuleHuA. JlyumMH pesysbTaT 
T ObITb MOMYYCH Mp COCTaBJIeHHM HeJIMHeHHbIX YpaBHeHHH, KOHEYHO, 
YCJIOXKHEHHA PacueTos. ; P : 
Jina 9eMeHTOB, XapakTepH3yeMbIX IIpAMOYFOMbHOK MeTeH C WIMpHHOH 
| ppicoToii 2yy (cM. puc. 1), MpH paccMoTpeHHN Mepexofla OT — Yo K + Yo 
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WesecooOpasHoO MepeHecTH HavaslO KOOPAHHAT B TOUKY Xo, Yo UM mepeHtTu K Ke 
OpMuHaTaM Vv = X—Xo, 5 = YoY. Ilpu stom B oOsacTH O>so> —2yo, Vv = 
tleecooOpa3sHO MpHHATb Aa mmpousBosHoli do/dt = —dy/dt Beipaxenue, of 
paularouleeca B HYJIb Ha ocAX ¢ = OHV = 0. Cpequ Takux BbIpaxKeHHl MO?KH 
yKasaTb, HallpMep, CJleqyroulue: 


AG wy mAh pet aot \ 
eit emmiies ye dt = «th meth fy. 


[lpupeyenuble ypaBHeHHA MMeIOT MpefesoM cTaTHuecKy!o XapaKTepHCTHk 
U JlerKO MHTerpupyioTes. OsHako OHH He Bcer a OTPaxkaioT OCOOeHHOCTH MepexO 
HOFO Mmpotlecca, HaGsofaemoro B eHe 
BUTeJIbHOCTH. THMMUHbIN IpHMep TaKOl 
Tpotecca MpescTaBAeT OCIHMJIOrpaMn 
ToKa, nowyyeHHaa Mepuem ('). Ha puc 
KpuBpaa M — pa3HOCTb KPUBbIX TOK 
TipuBezeHHpix Mepiiem vid BKJIIOUCHH 
MOJIOXKUTEILHOFO HU OTPUMAaTeIbHOrO He 
IIpAxKeHHH; 9TAa Pa3sHOCTb paBHa TOK 
OOycIOBJICHHOMY NoIspHsalueH (H 
KIOUaeTCA TOK 3apsjla WeasibHOH Mh 
«BO3JYIIHOH» emMKocTH). Ha ociHJidl 
TpaMMe OTYeTIMBO BHAHO MocTeneHHt 
BospacTanue TOKa. Takoli XapakTep MOXKeT ObITb ONVCAH TOJIbKO Oosee CJIOMKHB! 
ypaBHeHvemM, Cofep>KallluM, Hapsyy c MepBol, HM BTopyro mpousBonuy1o. Ha 
jlexKalllee YCIOXKHCHHE YpaBHeHHA JlerKO NOJYYHTb 3 CXeMbI 3aMellleHHA (puc.3)> 
MOCeLOBaTesJIbHOe BKJIIOUCHHe MHAYKTMBHOCTH oOGecneuMBaeT MOXbeEM TOR 
c Hyaa. AnanormuHad cxel 
3AMELLCHHA MOKET ObITb COCTA 
JieHa HW JIA Wenw c ceppomé 
He€THKOM, B HeH MocseloBaTel 
Hble R, L, C 3amMeHaroTca 
paJIJI€JIbHBIMH . 


R L 


Puce. 2 Puce. 3 


Tonarat ¥=u,—wuy uo =q,—dq, The up H g — HalipsxKenve H 3apan 


KOHMeHCaTOpe, H3 CXeEMbI puc. 2 HOJIydYaeM YpaBHeHHe: 


] 


bs ao do” 
Up lesa Reale Watedlos 


waeeil Tan yTo do /dt CBASAHO C ¢ H Y OMHHM M3 papeHcTB (6), nomydae| 
yio cucTeMy ypaBHenui. BriGupaa neppoe u3 paBeHcTs (6) H nomar 


B HeM @=b=1, nocue ucK | 
JIOUCHHA Y HU OMHOKPaTHOrO HHTerpHpOB ! 
DPHXOAMM K ypaBHeHHlo P PHpoBaHHa Ti 


6 


d 
1—s—mins=) 4% —0+| was, 
0 
pase oe O} u u (8) 
ries = =e os eee } 
DG? DR ON) iy? MM MA — nocTosHHnre. 


KpuBas npuBeyenubix 3Hauenuil toKa i = —ds/dt B pyxKkunn npuBe de 


o BpeMeHH §, BLIYHCJIeHHad TO ypaBHeHuto (8) qua m=0,5, A= 1 uw(8) 
HOrO Hy JO pH 6< 0 n paBnoro 2 npu 8>>0 npegcrapsena wa puc. 2; pac- 
jaa Kpupaad P Noxoxa M0 XapakTepy Ha KpHBylo M, nocrpoennyt m0 aKcnepu- 
tam Mepta. YBennmuenve HalpaxKeHHA B pacdeTHOM ypaBHeHHH NpHBOANT K 
OpeHHIO Tpollecca, HaOsIOLaeMOMy B JeliCTBUTeJIbHOCTH. 

B moceqHeM pHMepe NoKa3aHo HemecooOpasHoe CoueTaHue HeMHeMHOCTH, 
JAXKCHHOH TPeXMePHOH XapaKkTepHcTHYeCKOH MOBePXHOCTbIO, C OMOHH- 
bHBIM BKJIIOUCHHEM JIMHEHHBIX SKBUBAJICHTHBIX JeMeHTOB. Ilepexoaa K cxe- 
[ 3AMCLCHHA WIM ONMpeeAA pOb KaxXKMoro U3 WICHOB ypaBHeHHA, JIerKO 
CTb BIMAHMe Ha MepexOHbI Mpollecc Apyrux 2eMeHTOB Wemv — HX HaJiv- 
TIPHBOLUT OObIYHO JIMUIb K H3MeHeEHHIO KoaPpuUNeHTOB ANdpdepentinasbHOro 
BHEHHA. 

d. Meroy aHasiu3a HeyCTaHOBMBIIMXCA Mpolleccon, H3/IOXKeHHDIM 3lecb Ha MpH- 
aX U3 OOJACTH SJIEKTPH4eCKHX Weneli, MOxKerT ObITb IPHMeHeH HM B APYyrux 
acTAX (H3HKH, HallpHMep K M3yYeHHIO MMMYJIbCHOH MexXaHHyecKOH Mmpou- 
TH; TaK, HHTe€peCHa BO3MOXKHOCT pelcTaBJIeHHA NOCpefACTBOM XapakTe- 
THYeECKOH MOBepXHOCTH JMHAMHYeECKOH MpOUHOCTH HalJIOHOBbIX HHTeH, HC- 
Jopapmelica KonbmMaHom (°); aHaslorMuHble XapaKTepHCTHKH CTPOHJIMCb 
IbOayMOM B IIPHMe€HeHHH K 3afadvam TeopHu perysMpoBaHHa (*). 


Mockosckuli 9HepreTHyecKuit Ilocrynuao 
HMHCTHTYT 3 VI 1957 
HWMTHPOBAHHASA JIMNTEPATYPA 


1W.J.Merz, J. Appl. Phys., 27, 938 (1956). 2 E.A.S ands, Proc. Inst. Radio Eng., 
)93. (1953). 8B. D.Coleman, J. Appl. Phys., 27, 862 (1956). 4A. A.DeubQ- 
yM, Bregenve B TeopHio HelMHelHbIx WeneH, M., i948. 
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Jloxxayn Akagemun nayx CCCP 
1958. Tom 118, Ne 1 


KPHCTAJLJIOL PAPHA 
M. M. PYMAHOBA 


KPHCTAJIWJIMYUECKAA CTPYKTYPA ACTPAXAHHTA 


(IIpedcmaseaeno akademuxom H. B. Beaosotm 11 VII 1957) 


Acrpaxanut Na,Mg (SO,). - 4H,O smepsBpie Obl ucceqoBaH peHTreHorpa: 
cpugecku B 1940 r. JIaypo (*), KOTOPbIM MOJY 4A mapaMerpbl MOHOK JIMHHOK 
sueiku (@=11,04 A, 6=8,15A, c=5,49A, B= 100° 39’) u onpezenua 
MpOcTpaHcTBeHHy!O rpynuy Kpucrawia. 

O6beKTOM Hauiero ucceqOBaHuA Ob OecCUBeTHbIe MpOspadHble 3epHa, OPH 
CHTHPOBKa KOTOPbIX yasacb mpH nomMoula saysrpaMM. Ha Mo-ussayyexun 
Obl NOJyGeHbI PeHTreHOrpaMMbl BpallleHHA BOKpyr @, b uc M Janee peHT 
TCHTOHHOMeTpHyecKkHe pa3BepTKH HYJICBbIX, @ Take CwloeBbIX (1, 2) sm 
Hui Bpamerua BoKpyr b uc. B AocTrarouHoMm corsacHH C MpexkHAMH JaHHbIMH 
a=11,03A, 6=8,14 A, c=5,49 A, B= 100°40’ npu gByx monexynam 
Na,Mg (SO,), -4H,O 8 sauelike. IIpocrpancrBenuaa rpynna Cj, = P2,/a Cc He 
BbISbIBAIOMLMM COMHEHHA IWeHTPOM CHMMeTPHH Ha OCHOBaHHH OJHHX peHTTeHO= 
METPHYeCKHX AHHBIX. 

B nepBylo ovepeb MbI OOpaTHJIMCb K MPOeKIMH 3JIEKTPOHHOM TJIOTHOCTE 
xy, Kak OTBe¥alOleH CaMOMy KOpoTKOMy lepHosy c. Mimes 150 petbeKcoE 
30Hbl HkO, MbI CMOrJIH MPHMeHHTb [JIA ONpeweeHHA 3HAKOB CTaTHCTH¥eCKHE 
MeToy (7). OnopHaa rpynta 3H4akoB, B KOTOpy!o BOO 30% BCcex pebeKCoE 
hkO c HanOoMbWHMH eJMHHUHBIMH aMIVJIMTyY amu, Oblla HalieHa conocTaBuJe 
HHeM 3HaKOB petbsleKCOB H MOCTPOeCHHeEM H3 COMOCTABJICHHBIX Map Wenel 3Ha 
KoB (°°). SaqaB B WenAxX Ba 3Haka, (PUKCHPYIOWNX HayaslO AYeHKH B OTHO) 
M3 UeTbIPeX WeHTPOB CHMMeTPHH MpOeKUHH XY, H HCMONb3YA COOTHOUICHH 
Sy = S (Sx, + Sa+x;), MblHauiiM 3Haku Bcex 45 pedpmeKcoB onopHol rpynnpl 
SHakH Mpownx pedJeKcoB Ob ONpeWeseHbI H3 ONOPHBIX C TMOMOLLbIO TOR 
»*e cooTHomenHA. M3 150 Shro ocTanocb HeompedemeHHbIMH 17 Spjpo. 

Ilo cHaOxKenHbIM 3HakamMu 133 Fax OblIa MOCTPOeHa MpOeKUMA CTPyKTY PBI 
M3 KOTOPOH ONpeeNHJIHCb B NepBOM NPHOJIHWKeHHH KOOPAUHAThI X A Y BCE 
aTOMOB 3a HCKJlOUeHHeM O,, KOTOpbIii B STOH NpOeKUMA MepeKpbiBaeTca aTo 
mom S. Ha pne. | mpusefen cuHres Pypbe c yeTKO BBICTYNaIONHMH THKawi 
ATOMOB TIPH BeCbMa H€3Ha¥HTeJIbHbIX TWapa3HTHbIX mWHKax. Jia ycraHoBeHMs 
KOOPAHHaT Z H JIA Oomee TOUHOH ChuKCaLMH NOJIO%KeHNA TMepeKpbHIBAlO! 
WAXCA aTOMOB S u Oy Obl HcnOMb30BaHBI 249 pemekcos Akl, 3naKH Ke 
TOPbIX HaXOMMIMCbh TeCMH KE TIPAMbIMH MeTOaMH; MpH 2TOM HCcHOb30Ba 
JMCb KAK Spyro, TAK WU Sprg. He onpeqemmucb B pesymbTate 3HaKu 21 pe® 
mekca. Ilo 228 Fppy OblmH MOCTPOeHBI CHHTE3HI 


L 


£ 
Vex, y, 2)sin 2rz dz, (o(x, Y, 2) cos 2nz dz, 
0 0 
bi 1 
\o(x, y, 2) (cos 2nz + sin 2nz)dz, \(o (x, Y, 2) (cos2 nz — sin 2nz) dz. 
0 0 
H13 9THX CHHTe30B TpHONMKeHHO Obl OMpeleseHbI Bce Z-KOOp quHatl 
aTOMOB, H KpOMe Toro Ha 9THX CHHTe3aX BbIABHJICA aTOM Q,, cauBak 
IMMHCA B MPOCKUMH XY C S, YTO OMHOBPeMeHHO TO3sBONMNO YyTouHUTD x- | 
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KOOpAMHaTbI OOONX aToMoB. Bce kKoopaunaTh x u Y aTOMOB H3 TOJHOH u 
BelWICHHOH MpOeKUHH OKa3aJIMCb BeCbMa GOJIN3KHMH; OKOHUATeJIbHbIe 3Haye- 
ia Xx MY ObWIM MNpwHATbI Ha OCHOBaHMH O6eHX mpoeKunii. Koop- 
(HaTbl 2 YTOWHAJMCb NO MNpoeKkIMH XZ HM 3 COBOKYNHOCTH CHHTe30B 


Pue. 1. [Jpoexkuua aneKTpoHHOM MIOTHOCTH Ha MVIGCKOCTB XY 


1 1 
o(x, y, z)sin 2ry dy, lo(x, y, z)cos 2ry dy, (p(x, y, z)(cos2ny+ sin2ry)dy 
0 0 


1 

| o(x, y, z)(cos2xy —sin 27y) dy; B mMocnegHnx paspellaloTca MHMKH 
0 

rOMOB, epeKpbiBalomuxca B mpoekuuH xz(Na c (H,O);, Og; c (H20)j;1). 
3HaKH Shor U Spy WA THX CHHTE30B TakKe HaXOMMINCb CTaTHCTHYe- 

‘H, HO ONo0pHas rpylia 3HakoB B cuyyae 30HbI AO! onpesemiacb ¢ HCNOJb- 

)BAHHEM MeTOJla HepaBeHcTB Xapkepa— Kacnepa (°). B cuyyae npoekunu 

(PYKTYpbl acTpaxauHuTa Ha IJIOCKOCTb XY 9TAM Me€TOJOM HeJIb3A OBIIO BOC- 

WIbSOBATbCA H3-3a OTCYTCTBUA JOCTATOUHOTO KOJMUeCTBA OOJIbIUNX eMHHY- 

IX CTPYKTYPHBIX aMNAHTy Unro. OHaKO ANA MpOeKUMM XZ KOMMYECTBO 
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GombumMx Up: OKa3asl0Cb JOCTaTOUHbIM B CHJIy TOrO, 4TO ANA MpocTpaHe 
BeHHOM rpynmbl C3, = P2,/a BepHo COOTHOLIeHHE 2), = 202, CJ aTOMB 
B MpoOeKIlMAx He HepeKpbiBaloTrca (*) (¢—cpeQneKBakpaTHunaA  BeJHYHH 
eJ[MHHYHbIX CTPYKTYPHBIX AMILIMTY). 

TaOunna 1 OxkoHu¥aTeJIbHO BbIOpaHHble KOOPAHHATbl 


K | 6xauCHe A FOROE TIP TNVER 6a3HCHBIX aTOMOB coOpaHbl B Ta6w. |. 
oopAuHaTpl Oa I VKTJ 
aeTpaxanure UMeIOT TapaMeTpOB JIMILIb aie Mg 
WeHTpax CHMMeTpHH (000) ui 5 5 in Bee: 
Yucno | y 5 2 npouve HaxOMATCA B OOWUX (YeTbIPeXKpaT. 
Aromat | aromos | 7-+400 |5--100 |--"100 _HBIX) NOMOMeHUAX, HW BCH CTpyKTypa Xa 
paktepu3yerca 24 napamerpamn. Ha puc. 2 
Uu300paxkeHa MpOeKUMA CTPYKTYpbl acTpa 
S 4 13,7 | 29,0 | 37,0 XaHHTa Ha IMJIOCKOCTb XY C BBbIJeJICHHbIMM 
Mg 2 0) 0 KHCJIOPOAHBIMA TeTpasqpaMH BOKPyTr 9, 
Na 4 | 36,1) 7,0) 14,0 yourn npaBHibHbiMH MeitKumu Mg-oKTa 
O 4 | 26'8| 27/8 | 33,4 P ; 
O, 4 6.9 |43/5 | 30,7 24paMM M KpyNHbIMH, HO HECKOJIbKO We 
Os 4 7,6 | 43,0 | 20,9 dopmMupoBaHHbima Na-oKtTasqpamu. 
Os 4 | 13,1 | 33,2) 63,3 Kamp atom S HaxojMTcA B WeHTpe 
(H20)1 4 / 15,8) 3,5) 86,9 npasunbHoro Terpaaipa v3 KHCOpOqHEy 
(H20)11 4 44,9 | 28,8 | 33,4 


aTOMOB; paccTosHua S — O He BbIXOJAT U3) 
y3kux mpezenop 1,48—1,52 A, pedpa 

tTeTpasqpoB (O—O) B nmpegenax ;2,44—2,47 A. Oxtasqppl Bokpyr Mg 
oOpa30BaHbl YeTbIpbMaA MowleKyslamu H2O u aByma O; paccronnua Mg — HO) 
coctaBisioT 2,03 -2,08 A, Mg—O 2,03 A; peOpa Mg-oxra2qpa B npefemax 2,83 


°S§  xMg oNa 


Puc. 2. [Ipoekuna ctpykTypbi Ha MWIOCKocTh XY B KOOpyU- 
HalMOHHBIX MomMa pax. udp payom c KaTHOHaMH CoOTBeT- 
cTByIOT BemHuHHaM 100 2/c 


2,98 A. Kaxyeiii arom Na naxogurea 8B OKTadpe H3 YeTbIpex O u AByx HO 
c paccroruuamu Na — O or 2,30 no 2,44 A, Na— H,O 2,48 n 2,60 A. 
86 


TPyKTypy aCTpaxXaHUTa MOXKHO ONMCAaTb Kak COCTAaBJIEHHY!0 OeCKOHeCYHBIMH 
OUKaMH V3 OKTad{poB AByx copToB. Llenouku MapaebHbI OCH a, M B HHX 
efyroTcaA ofMHOuHbIe Mg-oxrasazppi co cnapenupimu Na-oxrasmpamu. Ilapa 
JieHHuxX uMeeT OOiee (O—O)-pe6po; c Mg-oxrasqpom u3 To %Ke Wenmu Kax- 

Na-oxtasfp cBasaH o6melt H,O-Bepmmuoli. Orgembubie wemouku coelu- 
Orca [pyr ¢ ApyroM B cBoeH NwIockocTH yepes o6utHe H,O-Bepumun Mg- u 
OKTa9IPOB M OOpasyloT, TAKUM OOpa3soM, He OYeHb IWIOTHbIC CETKH H3 OKTAIJ- 
. OTH CeTKH, Oovlee WIM MeHee MIOCKHe, MapasJIeMbHbI MMOCKOCTH XY H BAOJIb 
2 COeMMHEHbI Mexy co6oH Terpasqpamu SOs. 

Kaka mMowekyia H,O BxoquT B COCTaB KOOp/MHAaIMOHHEIX MOuMaLpoB, 
YUH CBxA3aHa IIpH 3TOM Cc OfHHM aToMom Mg u ogfHum Na; yro cBa3n 
—(H,O);— Na 121°; -Mg—(H,O)11—Na 115°. Monexyny H,O oxpyxxaict 
pKkatiuMe 6 atromos O u 2 cocequux H,O, Tak To Terpad/ipHuHOCTb OKpy- 
iMA dacTultbt H,O He BbIpayKeHa, H MOXKHO TOBOPHTb O COBMeCTHOM GOovlee 
I MeHee IWIOTHOH yMakoBke aTomoB O x uacrun H.O, B mycrorax KOTOpbIx 
nomararwtca S, Mg u Na. 

CeTKH H3 OKTASIPOB ONpPeNeNAIOT ONTHYECK YO OTPHMaTebHOCTh aCTpaxaHuTa; 
[ai IWIOTHOCTh 3THX CeTOK HM XOpOIUO BbIpaKeHHble WeMOYKH CBOAAT 9ZTY 
MllaTeIbHOCTb K MHHHMaJIbHOH (V, — Np = 0,004). 

Tlomb3yiocb culyuaeM BbIPa3sHTb CBOIO OObUIy10 OarosapHOCTh akayemMuKky 
B. Benosy 3a BHHMaHHe K paOoTe, a Takxe H. A. Kyutnapepy, Bbinon- 
eMy pA Noycueros, 


Jla6opaTopusa cTpyKTypbl KpHcTa0B Ilocrynuao 
Mucrutyta kpuctaisorpapun 8 VII 1957 
Akajlemuu Hayk CCCP 


LHMTHPOBAHHAS JIMTEPATYPA 


1C. Lauro, Periodico di Mineralogia, 11, No 1, 89 (1940).2 W. H. Zachariasen, 
eCrystall., 5, Ne 1, 68 (1952). *H. M: Pym anosa, JAH, 98, Ne 3, 399 (1954). 
Tr. Deceuko, WU. M.Pymaunosa, H. B. Beaos, Kpucrannorpaduas, 1, Ne 2, 173 
6). § P. ®. Cmupuosa, YU. M.Pymauosa,H.B. Besos, 3an. Munepaa. o6u., 
fe? 159 (1955). © D Harker, J.S. Kasper, Acta Crystall., 1, Ne 2, 70 (1948). 
W. Hughes, Acta Crystall., 2, Ne 1, 34 (1949). 


87 


cs. 


mien ae y 
codes tao fn 


; v 
"4 
1 
i 
' 
ENS 


Tornann Akazemun Hayk CCCP 
1958. Tom 118, Ne 1 


XHMHA 


P. Bb. FOJIYBLLOBA 
HCCJIENOBAHWE METAJIJIAUECKOrO COEAMHEHUSA, 
OBPASYFOULETOCH B CHJIABAX )KEJIE3O—THTAH 


(ITpedcmaeaeno axademuxom H. II. Bapduneim 4 VII 1957) 


B autepatype onvcanbl UCCeOBaHHA, MOCBALeHHbIe UB8y4eHHIO LMarpamM 
TOAHHA CHCTeEMbI Kesleso0 — TuTaH ('). 

Jlamopt (*) ycraHoBuu B cmiaBax c 22,0 Bec.% Ti namuune nHTepMeTamuL- 
ro coequHenua Fe;Ti, miapsauteroca npu 1397° 6e3 pasmomenna. K 3aK10- 
HMO O CYIIeCTBOBaHHM BbIIeyKaSaHHOrO COeMHeEHHA MpHuWIM u ~Apyrue 
emefmopatemn (%,4). Jlanbuelimmmu uccnelopanuamu Butra u BambOayma 
CmuaBoB, Cofepxauux or 18—40% Ti, 6bim0 ycranoBseHo HamMune MeTall- 
yecKkoro coefMHeHuA Fe,Ti c KpuctasmMueckol crpyKTypoi, 61u3KOM K Tuny 
i7n, C TeMNepaTypoH MwiaBleHuaA OKOO 1530°. 

Pa6dora Jioucan Tettuiopa (°), WocBALLeHHaA PeHTTeHOCTpyKTYypHOMY ucceLO- 
HuIO CiviaBoB Fe — Ti, noyrBepausia HamHune coemuHenua Fe,Ti, umeroulero 


kCarOHaJIbHY!O pellleTKy C NapamMerpamu: a = 4,769 A,c=7,745 Au < — 


1,624. 

B cBxA3H C MCCJIeMOBaHHAMH THTAHOBBIX CNMiaBOB B JaOOpaTOpHH XMMHH Me- 
mIMYeCKHX cmiaBoB Mucruryta meranmypruu AH CCCP UH. WM. Kopxunospm 
J.T. Bopucxuuon (“) u pa- 
TaMH 10 W3y4eHHIO AWarpaMM 
CTOAHUA § THTAaH — Kees 
eCTaBIANIO WHTepec UccJIe- 
BaHHe COCTaBOB CoesMHeHHH, 
pas yIOULMXCA B STO CHCTeMe. 
larpaMMa COCTOAHHA 9TOK 
CTeMbI JaHa Ha pu. |. 

B wactosuleH pa6ote mpH- 
MATCA pe3YJIbTATbI UCCIeLO- 
HHA MO BbIJeeHHIO HM ycTa- 
BJICHMIO COCTABAa UH CTPYKTY pbl 
emmneHua Fe Ti. Jina stot 
JIM Ob HCMOb30BaHbI Ba 
cTaBa CilwaBOB B  JIHTOM 
CTOAHHN, H3TOTOBJICHHbIe 
T. Bopuckuyor, ciesyro- 
ro xHMMUecKoro coctaBa: 1) Fe=98,99%; Ti=1,02%; 2) Fe = 83,0%; 
= 16,73 %. 

CormacHo JMarpamMe cocrosHus (cM. puc. 1) cilaB Mepporo cocTaBa OTBE- 
| TBepOoMy pacTBOpy THTaHa B x*Kemese, a CoMepKaHNe coeMMHeHAA ep 
cIlaBe HpHMepHO cocTaBAI0 OKONO 57%. 

O6pasilbl JIMTHIX CMaBOB B OTOXK2KCHHOM COCTOAHMM UME WHJIMHAPUYCCK 10 
pmy Zaunoit 3,10 cmc Auamerpom 0,45 cm. na BbISOpa ONTHMAJIbHOrO CocTaBa 
EKTPOMUTA ObIIH MpOBeLeHbI H3MePeHMA DICKTPOAHHIX MOTeHIMMAaNOB CrivlaBa 
eploro pacrBopa c Fe 98,99% u Ti 1,02% mu cmaBa, comeprxatlero basy 
oli. 

Vismepenus mpoBogMucb 0 OTHOMIeHHIO K HaCbIlleHHOMy KaJIOMeJIeBOMY 


eKTpony (°,*). 
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Tlonyuenupie Januble mpescraBsenbl B Tad. 1. 

Kak Buino u3 Ta6. 1, HaHyUWIMMM S/IeKTPOMHTaMH JIA BbIeeHUA (ask 
spistiorca alekTpomutTs NeNe 1 u 2, a B aekTpomuTe Ne 3 9eKTpONHBI 
MOTeHIMabl MOUTH PaBHbI HW He MpOMCXOAUT BbIfeMeHHA Nopoutka. Ha BbIxO) 
BLIMeAIONLerOCA MOPOMIKa CyUleCTBeEHHOe BIIMAHHe OKa3bIBaeT BbIOPaHHaA MOT 
HOCTb TOKAa. a 

TlpopeqeHubie OnbiTbl aHOAHOrO pacTBopeHHsA ciiaBa Fe — Ti B 2%-K (TE 
o6bemy) HCl mpu pasiMunoli maornoctu ToKa (Tra6. 2) NoKa3aiM, YTO HaMJyy 


Ta6auua 1 Ta6aunma 2 


SHaueHHA 3JIEKTPOAHbIX NOTeCHWHAIOB Byyanne WOTHOCTH TOKa MpH aHOQHOM BbIyeJIeCHHI 
3b1 FeoTi H TBepyoro pacTBOopa : 
ew 7 ee) P tbaspt FesTi B 2% HCl 3a 15 mun. 


B MB 
o o 1 
1 Ba 1 ro) g is é 
Beer is S tq 2 ak eS zs Halizeno, Bec. % 
x 2% : ts a8 
= t 3G 5 5 OS s Noe) 
= | seKTpo- mo ESS 2 < a as oe 
s ag | aa ye ate al ee: S 
s JHTA ® oR ms a 2 < be 8 Fe Di Cymna| Fe: Ti 
a oo ah a5 2 Be >a Oe 
4 2eaAGl —116 | —216,7 1,0 1 0,10 | 0,3632 | 0,4910 |} 70,10 | 29,86 | 99,96 | 2.35 
2 141% HCIO,; —156 | —222,0 12 2} 0,05 0,1233 | 0,0509 70,16 30,00 | 100,16 | 2,33 
3 | 1% HNO, | —150 | —149,7| 1,0 31 0,02 | 0,0290 | 0,01442 | 69,83 | 30,10 | 99,93 


2,32 


IuMe pe3ysIbTaTbl MO BbIXOLY BbIJeIMBIWeErOCA MOPOWKa NOMYYeHbI MpH TOT 
HocTu ToKa 0,1 a/cm?. B sTux ombiTaX Ba%KHO OTMeTHTb OTCYTCTBHe BJIMAHUS 
IWIOTHOCTH TOKAa Ha 4MCTOTY Bbifemsloulelica cpasbl (oTcyTCTBHe MpHMecH TBep: 
Jloro pacTBopa). 

B pesyibTare aHowHoro pacTBopeHua crapa Fe — Ti B Tevenve 15 mun 
BbIAeIMBINMHCA OCaOK oca*KaeTcA Ha OOpasile-aHofe B BUJe MWIOTHOFO COA 

Ilo okoH¥yaHHHM onbiTa oOpa3ell-aHo MorpyKasicA B AUNCTHIIMpOBaHHyK 
BOAY, 3aTeM B CIMPT, Mocwe vero Je3BHeM OpHTBbI MOPOWOK CUHUaICA B O1OKC 

BpicyuiMBanue O610KCa C OCaqKOM MpOH3BOAHIOCb B 3aKPbITOM KBaplleBor 
mpoOupke, B TOKe BOAOposa (OOUIHH BH BbICyINeHHOrO MopouiKa mpecTaBet 
Ha puc. 2). [[po6upky HarpeBau Ha MacJiiHOH OaHe mpu 120°. BuicyuieHHblt 
MNOPOWOK MOABeprasicd PeHTTeHOCTPpyKTYPHOMY H MHKPOXHMHYeCKOMY aHaJusy 
Hapecky mopouika pacrBsopsu B HCl (1 : 1); mo okucneHHH pacTBOpa a30THOF 
KHMCJIOTOH HW KHMAYCHHM *Keleso Ocala AMMHAaKOM, HarpeBalN U OTPUIbTPO 
BbIBAIH C MOCIeLyIOWWMM paCTBOpeHHeM OCaKa B TopsueH COuAHOH KUCMOTE 
Ilocie nepeBoya pacTBopa B MepHyt0 Kou6y H3 OTOOpaHHOM alMKBOTHOM YACTI 
pacTBopa MpoOBOAMOCh OObeMHOe ONpeeeHHe HKele3a KOMMIeKCHOMeTpuye 
CKHM MeTOJOM c TpHvIoHOM 5B (*°) (qByx3aMellleHHad HaTpHeBad COJIb STHMeH 
J\MaMUHTeTpayKcyCcHOoh KHCJOTHI) C HHAMKaTopom 20% cysbdocanulMoBol 
KUCJIOTON. 

IIpeqpaputeibHO MpoBeeHHble OMbITH! Ha HMUTHPyroulHx cmecax Fe — T 
MOKa3aJiM, UTO STOT MeTON ONpeeeHHA *Kelesa, IPHMeHeHHI HAMM B MIpPHCyT 
CTBMM 3HaYHTeIbHbIX KO/MUeCTB THTAHa, SIBJIAETCA HaJeKHbIM HU TOUHDIM. Pe 
3YJIbTAaTbI aHaIH3a MOKasaIM XOPOLy!0 BOCIPOH3BOAMMOCTb OMbITOB. Ompese 
JieHHe THTAHA MPOBOAUMOCb 3 aIMKBOTHOM YacTH pacTBOpa (Mocme BHINapHBa 
HHA C CepHOH KUCOTOM) KOJOpHMeTpHYeCKHM MeTOJOM C TepeKUCbIO BOMOpoMa 

PesyJIbTaTbl MHKPOXMMMYeCKOrO aHalW3a AHOMHbIX MOPOWIKOB, BbI.eIMB 
IWMXCA B Pa3JIMYHbIX ICEKTPOMMTAaX, MpeNCTaBeHbI B TaOs. 3. 

XOpowlo BOCHpOH3BOHMble OMbITH (TaOM. 3) MOKa3bIBaIOT, TO B uccme 
TY€MOM %KeJIe3OTHTAaHOBOM CIwlaBe BbIJeAeTCA MeTasIMYeCKOe CcoeqHHeHM 
FeaTi crexmomerpuyeckoro cocraBa c oTHoueHuem Fe: Ti 2,33: 1 (pec.% 
u 2:1 (arT.%), YTO HaXOMHTCA B MONHOM COOTBeTCTBHH C TeOpeTHuecKUM OTHO 
WeHHeM 2Keyle3a WH THTaHa B COeqHHeHHH FeeTi. Pesyaprarbl onbiros cBuse 
T@IbCTBYIOT O YMCTOTE BbideNAOMelcA cbasbl (OTCyTCTBHe TBepZoro pacTBopi 
*Kesle3a B CoequHeHHU FesTi). 
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3 


Puc 


Puce. 4 


Lag wginiEe 3 


Pe3ybTaTbl MHUKPOXHMHYeCKOrO aHaJIH3a *KeJIe30-THTAHOBbIX AHOJIHbIX MlOPpOUKOB 


(IlmorHoctTb ToKxa 0,1 a/cm?, 


MpOROIMKUTeMbHOCTh onbita 15 MuH.) 


1 1 os 
a = 2 = ag Haliqeno, pec. % Halifeno, ar. % 
b oo 2 a |e 3akmouenne 
5 by ae o |£S eHTTeHO- 
® i Ques | coe fa Ee P 
E - Sel og [eat a Pls « | | ¢TPYKTypHoro 
Bo 5 NS) |S eo er = |o] & 2 |& aHasuga 
8 & Sa| 3S] 2 (888) o Se Rea ule 
O5 PPO | OME eee Nhe esteem bet wala) fr Sauipe’ | Mee leh Les 
2% HCl — |0,2462; — lene 70,02) 29,93) 99,95]2,33) 66,74] 33,25) 99,99/2,0 = 
2% HCl 0,3632/0,1910| 52,62)0,0291} 70,10} 29,86) 99,96)2,35] 66,84) 83,15] 99,99|2,01|fexcarou. peur. 
Fe,Tia = 4,769 A, 
C= 17,745) A 
1% HCl 0,1219/0,0608} 49,87)0,0352) 70,04} 29,58) 99,62/2,36] 67,35] 32,70/100,0512,05 = 
20% HCl 0,0554/0,0173} 31,23)0,0128) 69,46] 30,50] 99,96/2,28) 65,82] 34,14] 99,96/4, 92 = 
1% HCO, |0,5501|0,2438) 44,31/0,0316) 70,10] 30,00/100,10)2,34| 66,84] 33,15] 99,99]/2,01 = 
2% HClO, |0,1003/0,0501} 49,95/0,030 | 69,96] 30,00) 99,96]2,33] 66,65] 33,34] 99,99/2,0 |Texcaron. pel. 
Fe.Ti a=4,769 A 
C= 7,445 A 
0,5% HClO, |0,1111/0,0397| 35,73/0,0240} 69,95} 29,91} 99,86]2,33 
0,5% HzSO, 10,0453/0,0163! 35,98!0,0115! 70,20! 29,76! 99,9612,35! 66,92} 33,131100,05|2,02 a= 


‘Pe3ysbTatl PeHTTeCHOCTPYKTYPHOLO aHaJIH3a BbINeJICHHbIX AHOJHbIX ILOPOLI- 
3 NOATBep*KNaroT HaJIMYHe COCAMHeEHHA FeaTi, WMeroulero TeKCarOHaJIbHYtO 


derkKy c NapaMerpamu a = 4,769 A, c = 7,745 A, < = 1,624 (puc. 3 u 4). 


Ta6muna 4 


Basauc NPONYKTOB JeXTPOJIH3a TO OTHOUICHHIO K y Opin Beca aHOja 


Onpit Ne 4 Onpit Ne 2 Onnit Ne 3 Onpit Ne 4 
HOCTb TOKa, a/cm? . 0,05 0,02 On 0,4 
KTPOMHT Met. 2% HCI 1% HCO, 2% HCl 0,5% HClO, 
cyxoro aHOHOTO NopouKa, r Py et 0, 0509 0,03420 0,1910 ,03970 
WIeHO B SJICKTPOHTe Tocne BbINeuweHuA 
iSbI, T 
C 0,0699 0,02390 0,1719 0,07287 
0,0044 0,00028 0,0052 0,00143 
Cymma 0,1252 0,05838 | 0,3681 0,11400 
Y6bluIb B Bece aHofa 0,1233 0,0578 0, 3632 0,1141 


\Ipopeqenunii MaTepvaibHo-xuMuyecKu OalaHc MpOAyKTOB 9/eKTpoMusa 
|A3IMYHBIX 9eKTPOMMTAX (pH pas/IMYHOM MWIOTHOCTH TOKa B Mpoltecce ombira) 
Ka3aJl XOPourylo CXOJMMOCTb pe3yJIbTaTOB MO OTHOMWeHMIO K yOblIM Beca 
pa (raOm. 4). 


Tlocrymusio 


\Wucrutyt metranmyprua um. A. A. Balixona 1 VIL 1957 


Axkayemuu HaykK CCCP 


LMTHPOBAHHASA JIMTEPATYPA 
BG ele eMeuHxo, TutaH u ero cnaapbl, Kues, 1955 crp. 217. ee ee leaermn Ores 
1 ey 28 (1814), "s W. Jellinghaus, Zs. anorg. allgem. Chem., 227, 33 (1936). 
Vy. To faute, A. Bittinghaus, Arch. Eisenhiittenwesen, 12, 33 (1938). 
.Witte, H. I. Wallbaum, Zs. Metalckunde, 30, 100 (1938). ®°P. Duwez, J. L. Tay- 
, Trans. Amer. Inst. Min. Met. Eng., 188, 1173 (1950). TH. VU. Kopuvmons, HH. I. 
puckuna, JAH, 108, Ne 6, 1083 (1956). 8p. 5. Foay6uosa, Jl. A. Maw ko- 
Hu, JJAH, 106, Ne 6, 1011 (1956). °P.B. Toay6uosa, J. A. Uapkestoetasy ? 
, 111, Ne 4, 824 (1956). 1° P. Ipwmuo6ua, KommuieKcoHbI B XHMHYeCKOM aHaJHze, ; 


,cTp. 65. 
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Jloxnagn AkKayeMuu HayK cccP 
1958. Tom 118, Ne 4 


XHMH 


M. f. TOHHKBEPY u B. C. IJIbAHOB 


JMMEPH3ALLMVS MACJIAHOLO AJIBAErHAA MPH CBEPXBbICOKHX 
AJABJIEHH AX 


(IIpedcmaeaeno axademuxom B. A. Kasancxum 13 VII 1957) 


B 1929 r. II. B. Bpuoxmen uv Dx. B. Konant (*) orkppluin aBsIeHHe OOpaTHM 
NOJIMMepH3allMH MaCsIAHOTO aslblerufla pH KOMHaTHOH TeMIepaType u fa 
neHuu 12 000 arm. Tlocmexyrouyumu padotamu (°,*) Oblulo yCTaHOBJIeHO, TO 9 
peakIMA HHMIMMpyerca HeOObIIMMM KOsIMUeCTBAMM KHCOposa WM NepeKHCAM 
Tonyyenuple momuMepbl O6saaroT KOHCHCTeHUMeH OT BASKOH 2KUKOCTH , 
BOCKONOMOOHOFO BelleCTBa H MOCTeNeHHO JeNOJMMepH3yIoTCA mpH aTMocde 
HOM JaBJIeHHH C OOpas0BaHHeM HCXOAHOrO aJlbserufla. CKopocTb JenomuMep 
3allHH B 3HAYHTeIbHOM CTeMeHH 3aBHCHT OT TemMepaTypbl. Ilo qaHHbIM pado 
(°), MOMMepbl MOXKHO COXPaHATb B BAKYYMe Ha XJIOPHCTHIM KaJIbILMeM IPH 
B TeYeHHe MpOMOMKUTeMbHOTO BpeMeHH. TlowuMepbl OKasaIHCb HepaCTBOPHMBIl 
B OpraHH4eCcKUX PaCTBOPHTeIAX, YTO OOYCIOBHIO HEBOSMOXKHOCTH OMpejleeHi 
UX MOJICKYJIAPHbIX BecoB. He npHBedO K NOJIORUTEIbHBIM Pe38yJIbTATaM H 1o6E 
JieHve K MOMMMepH3yeMOMY aJIbAeruyy pa3IHUHbIX peareHTOB JIA yCTAHOBI 
HUA MpUpOAbl KOHMeBbIX FPyMM MOMMePpHbIX MOJIEKYJI. 

TakuM OO6pa30M, lO HaCTOSMero BPeCMeHH CTPOeHHE NOMMMEPOB MaCJIAHO 
aJlbleruya W IpHUMHbI UX KpalihelH HeyYCTOMUYMBOCTH OCTAIOTCA HEBbIACHCHHBIM 
Ham mpefcTaBssiocb, TO Wil PelleCHHA STHX BOMpOCoB cylekyeT BHaYase T 
MbITATbCA MOJIYUMTb B YCJIOBHAX CBEPXBbICOKOTO JaBJIeHHA HH3IIKe NOMUMEe 
MaCJIAHOFO aiberufa, KOTOpble MOTH Obl OKa38aTbCA JOCTYMHBIMH JIA (pusHk 
XMMuyecKOrO UcCeqoBaHuA. B HacrosmlemM cooOuleHHN u3gsararorca pesyds 
TaTbl paOorTbl, NpuBeMiuel K NOWYYeHHIO HeyCTOMYMBOrTO WuMepa MaCJAHC 
auiberua. 


IKcnepuMenHTaabpuaa CE UC slan Es 


B onbirax MpHMMeHAJICA MaCJIAHbIH albleruy, KOTOpbIli Moce CyWIKM Xd 
PUCTHIM KaJIbIMeM NeperOHAJICA Ha peKTHPUKalHNOHHON KONOHKe a*pPeKTHBHOCT! 
30 T.T. (B armocdepe agora, OUMLLEHHOFO OT Kucuopoga); T. Kun. 74,3—74. 
(748 um, n> 1,3793—1,3801. CoornererBy1omte wuTepaTypHble JaHHbIe past 
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peumBpl (tr. Kun. 73—77°, nf 1,38433 (4); 7. Kun. 73—74°, n2 1,37875 | 
T. Kum. 74,7 (°) u gp.). Macnanpiit albyerng, ounmennpili nytem nomyueHr 
OUCyIbPUTHOrO COeMMHEHHA HW MWoCTeLyroulero ero pasoxKeHUA, Obsalan Te 
*Ke KOHCTaHTaMH, YTO H yKasaHHble HAMM BbIIe, OfHAKO BbIXOL eFo OBI Up 
BbI'YauHO HUSKUM BCeACTBHe MpoTeKaHHA MpoWeccoB KOHAeHCalMA TIpu pasd 
2KCHHM OUCYJILPUTHOTO COeAMHEHUA PacTROpaMH eAKOrO HaTpa H KapOoHe 
HaTpHua. 

MeToquxka mpoBewenuuax ONHTOB. CpexkenepernaHHbllt } 
CAHBIM abAerH, C MOMOMLbIO LUMpUIa 3aIMBaJIM MOL a80TOM B JaTYHHbIit CHy 
(POH EMKOCTHIO OKONO 2 MI, CHAOKeHHDI LWIMHHOL OTBOLHOH TpyOKoH, KoTop 
NOce 3anONHeHUA CHJIbC—pOHAa TepexkKHMaJIM B AByX Mecrax (puc. 1). 3arem cw 
(bon MorpyxXa/IM JO BepxHero cru6a TpyOKH B JeMAHYIO BOY, H OTBepcTnHe | 


BOXHOH TpyOKM 3anawBau OOBOM. SanadHHblli CHAbPOH MOMeNiaiu B MY JIB’ 
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KaTOp CBEPXBBICOKOrO JaBseHuA (CM. (")); B Ka¥ecTBe Mepeqaionleli aBlenne 

bl TIpHMeHAJICA us0MeHTaH. JlaBeHHe M3MepAIOCb MaHraHHHOBbIM MaHo- 

POM, MOMeIIeHHbIM B KaHaJI COCyJla BbICOKOTO LaBAeHHA MYJIbTMMMKaTOpa, 

ouHocTbio 20 +-100 arm. Cunpcor c alblerufom BbIepxKuBaIM Tol aBuie- 

M IIpH KOMHATHOM TeMilepaType 3afaHHoe BpeMA, Moce vero CHHKaN MaB- 

(Me WM HSBeKaIM CHIb(OH M3 MYJIbTHMMIUKaTopa. 

MeTOAHUKA ON peRenenuax BHXORA NOME 

‘?P a. IlpoqyKT peakiMH B KoMYecTBe oKOoNO 1,5 r 3anuBanH 

WIMHIpH4ecKHH cTakaHuWK U3 jtOpasioMMHa (Bec CTrakaHuMKa 

r, BbicoTa 80 MM, BHYTpeHHuM QMametp 10 mM), koTopplit moz- 

IMBaIM K Ipy2XHHHbIM BecaM. Bech npekcraBain coOol cmupaib 

BOJb(paMOBOH IIPOBONOKH, KOTOPad MOMElllalach B BbICOKOM 

JAHHOH TpyOKe, 3aMmadHHOH C OMHOTO KOHIa HM CHaO*KeHHO! 

JOOM JIA CO3qaHHA BakyyMa. TouHOocTb u3MepeHHii Beca Ha 

VKMHHBIX Becax cocTaBAIa +-0,005 r. Sarem B TpyOKe co3fla- 

CA BakyyM (ocTaTouHoe JaBseHne 13—18 wo pr. cr.). {B pesyub- 

fe ObICTporo HCHapeHHA OCTABUMerocsH HesalOJIMMepH30BaHHbIM nPreulere 
AAHOTO alibderufa CTaKkaHYMK OXJaxKaicA MO TeMmepaTyphl  yasiinaii 

QO —5° (YTO MpeMATCTBOBAaO MenoOMMepHsallHH O6pas0BaB- — cuawon 

roca momHMepa (°)). [Ipu stom ycTaHaBIMBalach MpuOmH3suTebHO 

“TOAHHAA BeHUHHAa yObIJIM BeCa B CMHHILyY BPeMeHH, COXpaHsB- 

ACA JO MOUTH NOHOFO HCMapeHHA MOHOMepa; 3aTeM HaKJIOH KPUBOl «Bec* — 

2M» HadHHal ObICTpO YMeHbIMaTbCA HM JOCTHTal HOBOrO MOCTOAHHOrO 3Haue- 
. Tuonwunad KpvBad HCMapeHuaA pHuBeseHa Ha puc. 2. Opauuata Trouku A 

KpuBOM «BeC— BpeMA», COOTBETCTBYIOMNLAA Haualy YCTaAHOBJIeHHA MOCTOAHHOM 

DpocTH UCMapeHUA Mocwe yLasleHAA UCXOMHOFO MOHOMepa, IPHHMMamach HaMu 
BeJIMUHHY BbIXOJa MOJMMepa B aHHOM OTIbITe. 

| Jia oleHKM MorpeuiHocTH MeToa HaMM Obl OMpeweieH CocTaB UCKYCCTBEH- 

xX OMHapHbIx cMecel MacIMHOrO aslbderuga (n° 1,3798) u OyrunoBoro apupa 


MaCJIAHOW KUCJIOTHI (OTBeYaIONLero M0 
Bec. % cBoeH OpyTto-cbopmMyle WumMepy Mac- 
100 AAHOTO albyerufa) c n® 1,4063; 
n> 1,4043 (no aur. anHpm (8) 
n® 1,4045). Pesybratbl STHX OMBI- 


TOB TIpHBeseHbl B Tad. |. 
Paccmotpenue Ta6s. | mpHBoLNT 
K 3aKJIIOUCHHIC, UTO IIPHMeHeHHe OMH- 
CaHHOrO BbIIe *MeTOa MNO3BOJAeT 
OCYILECTBUTb IIpHOuIMxKeHHOe OMpe- 
JlemeHue cocTaBa CMeCH, COcTOsIeH 
M3 KOMMOHEHTOB C CHJIbHO pa3uiHua- 
FOULMMHCA YIIPyrocTAMM HaCbILLeHHO- 
ro Napa VW MOJIeKYJAPHbIMH BecaMH. 
Tlonyyaemble pH 9TOM BeJIMUMHbI 
colepxKaHHA BbICOKOMOJIeK yJIAPHOLO 
KOMIOHeEHTA OKa3aJIHCb HeCKOJIbKO 
3aBbILICHHbIMH (Ha 2,5—5%). 
Pe3yabTaTH uccneRoBpaHua. IIpospeseHHble HaMM OMBITHI 
Ka3aJIM, 4TO pH JaBmeHuax 5000—6000 aTM. 43 MacuIAHOrO albderuya MOx- 
NOYYATh %KAAKMA nomuMep. Ja aToro HeOOxOAMMO MIpHepxuBaTLCs 
MCaHHOM BILE MeTOAUKH NOyYeHHA abderua, 3anoJIHeHuA HM CHIb*poHa 
3anauBaHuaA WocequHero. ONbITbI, MpOBeeHHbIe B YCJIOBMAX, MOMmyCKaBLIMXx 
HTaKT alberufa C BO3LYXOM, MpvBeIH B pxAMe ClyuaeB K NO YYeCHHIO BOCKO- 
qoOnoro mpogykta. Tipu 3000 arm. nomumepusaltua He Ha6moxanacp. Io- 
YeHHBIe XKHAKHe MOAMMepbl pacTBOPAHCh B OeH3O/e, YTO MO3BOJIMIO Olpe- 
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Puc. 2. Kpupaa ucnapenua nomumepu3a 


* BplpaxkeHHblii B MpoleHTaX OT B3ATOH Ha BeCKM NoJMMepa. 


Tagua eras 1) 
Paccmotpenne Ta61. 2 NosBoAeT CleaTb BbIBOA, YTO B H3yYeHHBIX yCu1OBUS: 
U3 MACIAHOFO alblerufa OOpasy!OTCA MOMMMePbI, MOJEKYJAPHBIM BeC KOTOPBI| 
6430K K MOeKyJApHOMy Becy MuMepa (144) 

Ta6auna 1 Ha puc. 3 moka3aHa 3aBHCHMOCTb MOKasaTeMls) 

IIPQIOMICHHA MOJIMMepv3aTa OT ColepKaHHA jj 

DEBS 3 juMepa (OmbiTbI NEN® 2:48 *). Tonned Hi 
9TOM rpacpuke MpoBeyeHa B COOTBETCTBHH C mpell| 


ay 
Conepxanne C,H,_Oz NowoxkeHveM 06 auTHBHOCTH n> MOHOMepa;]f 
B CMeCH, Bec. % A6comorT- 20 4 
—| yan ommo-  AMMepa (110 BeCOBLIM OAM; Np WuMepa NIpuHA) 


Ka, % papybim 1,4150). Kak BHQHO 43 pucyHKa, nomy) 
YCHHbI€ OMbITHbI€ TOUKH JleKAaT BIIpaBO OT 3TOI| 
TIpAMol, MpWuemM OTKMOHeHHA ocTuraroT.5% 1} 


HCTHHHOe | HalifeHO 


20 22.5 42,5 CTOPOHY OobWero coepxKaHHA AuMepa. 
40 45° 45) Ha Boafyxe mp aTMocdepHoM jaBJeHHH 110} 
60 65 +9 JIyYeHHbIe MOJIMMepbi MOCTeMeHHO JenosHMepH } 


3yroTca. OHako B pa30aBJIeHHOM pacTBOope m10 | 
.WMepa B OeH30ule BOJIM3H TOUKM 3aTBepeBaHHA MOCcMeAHerO CKOPOCTS eno} 
JIMMepH3alHv HesHauHTebHa. Tak, B onbite Ne 2 MoueKYyJIApHbI BEC NOHH3HJICS) 
3a 47 mun. c 142 no 135 1 B onpiTe Ne 63a 33 MuH. c 143 go 134, uTO no cyme} 
CTBY MOUTH He BHIXOANT 3a Mpeesbl MOrpeliHocTH ompeleleHHni. 


Ta6Omuna 2 , 
Pe3yJIbTaTbI ONbITOB NO AHMepH3alHH : 
MacJIAHOTO aJlbserugza 
; 
1 (3) : 
B |. cobeee s z | 22 
° ts) ow Oo o 5 
2| ¢ | G85) Ss | -S8e | 33 
fl 3000 | 25 41,3795 |NosuMepusauusa He 
HaO 0 Ranach 
BES TES 500 24 1,3801 4,4145 {42 
3* i 5500) | 48 4 ,3801 P| 164 
4 6000 | 23 41,3801 4, 4143 137 
5 6000 | 24 AT ST9S 41,4178 — 
6 6000 | 23 A 370M a 143 
i 6000 21 153795 41,4121 — 
8 6000 9 41,3800 4 ,4141 — 


* Onpithr NoNe 2 u 3 O6blH NOCTAaBJeHBI 
TapaJIeIbHO B JBYX MYJIbTHIWHKaTOpax ¢ O7- 
HHM H TEM 2%Ke HCXOJHBIM aJIbJerHyoM. 

** Tlocne wcnapeHia He3amouMMep H30BaB- 
ierocA aibmernya. 


Hamu Obui poBeweH TakxKe OMIT JIA BbIACHEHHA TOTO, He MIpOMCXoguT J 
3HAYNTebHOH JenomMMepusalun NowMMepa MaCAHOFO ablerujia B MOMeH 
pacTBopeHus ero B 6eH30VIe. 

Mei cMewiaim umep uz ompira Ne 5 (nS 1,4178) c 6ex3on0m (n% 1,5010) 
Tlonyuenuaa cMecb, cofepxKapiiaa 32 Bec.% uMepa, XapakTepH3oBamac 


n® 1,4728; BprunceHO 10 aMTUBHOH Cxeme ni. 1,4744, YunteiBad HeKOTOpy! 


* BeIxXobl MoJMMepa B pa3JMUHbIX OMbITAX 3HAUHTeAbHO OTAMYANMCh Apyr or pyre 
O0-BHAUMOMY, BCJeACTBMe TOO, YTO HaMH He Oplvia OOecteveHa NOMHAA HACHTHUHOCTH xapaKT 
PpHCTHK MOHOMepa HM ycJIOBHH SKCIepHMeHTa. 
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NOJIMMepH3allHio, MpoTeKalouly!0 B Mpollecce B3SBeLUMBaHHA MOMMepa, a TaKKe 
83MOXKHBIM MpHOHKeHHBIM XapakTep aJMTHBHOH CXeMbI, MOXKHO YTBepxK- 
Tb, UTO CKOMbKO-HHOYAb 3HAYMTEMbHOH AeCNOMMepH3alluv NosMMepa B MOMEHT 
CTBOpeHUA ero B OeH3OJIe HE MPOHCXOAMT HM YTO, CJleMOBaTeIbHO, OMpesemeH- 
le HAMM MOJIeKYJIAPHble BeCa MoMHMepa ONM3KH K HCTHHHBIM. 


14100, 


20 40 60 bec. % 
Konuvecmb6o dumepa 


Puc. 3. SapucHMocTbh MNokKa3aTea TpeoMeHHA 
MOJIMMep3ata OT codepKaHHA AuMep. Toukamu o6o- 
3HaUeHO CoJepxKaHHe AHMepa MO KpHBbIM HCMapeHHA 


TakuM o6pa30m B HacTosuleH paOote BriepBble MOyYeH HeycTOHUMBLI Wu- 
2p MaCJIAHOTO aJlblerufa (pH aBsenuax 5500—6000 atm.) Crpoenue nosy- 
HHOrO JIMMepa H JIPHUMHbI efO HEYCTOHYHBOCTH ABJIAIOTCA NpeMeTOM JlaJib- 
Miero MCcyIeAOBaHHA. 


MuctutyT oprannueckoli xumuu um. H. J]. 3enuxuckoro Tloerynuo 
AxkajlemuHn HaykK CCCP 12 VII 1957 
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XHMH# 


C. B. 3ABFOPOJHUM u B. HW. CHEJIbBHAKOBA | 
| 


AJIKWJIMPOBAHHE AM®EHWJIA NCEBLOBYTHJIEHOM 
B NPHCYTCTBUH KATAJIN3ATOPA BF,-H;P0, 


(ITpedcmaeaeno axademuxom A. B. Tonuuesoim 5 VIII 1957) 


ie 


B pasBuTue Npex*KHHX HCCeqOBaHHH B OOACTH aJIKWJIMpOBaHHA apoMaTHye- 
CKHX COCIMHEHHH Osec:uHaMH B IpHCyTCTBHH KaTaH3aTOpoOB Ha OCHOBe PTOpH- 
Toro 6opa HaMH H3y4eHO B3aHMOselcTBHe LMeHHa C NCeBOOYTHJICHOM B IIpH- 
cytcTBun BF; - H;PQ,. Peakuua u3y4allacb IIpM pa3JIMUHbIX MOJIAPHbIX OTHO- 
IMeHHAX Juenuia, IceBLoOyTHeHa HW KaTaIMsaTOpa Oe3 pacTBOpHTeJA MU B pac- 
TBOpUTee CCl, B HHTepBase Temmepatyp 50—100°. McceqopaHHamu ycTaHOB- 
JI€HO, UTO TMeHHJ aIKHIUpyercA MceBloOyTHIeHOM B mpucytTcTBuH BF,-H;PO, 
B MOJIAPHBIX OTHOWeHHAX, paBHbIx 1 — 4: 1 : 0,2—0,3 npu 50—100° c o6pa- 
30BaHHeM B KaueCTBe OCHOBHBIX IPOLYKTOB MOHOOyTHIANmenuN0B. IIpu Temme- 
patype 70° H Bblle Mpolecc compoBomaeTcA H30MepH3alluel MceBsoOyTHIeHa 
B H300YTHeH H NpHBOUT K NOyueHHIO CMeCH N-BTOp.-OyTHIAMpeHusa HU N-TpeT. 
OyTHIupenuia. OTHOCHTeIbHbIe KOJIMYECTBA HX 3aBHCAT OT TeMMepaTypb HU 
Apyrux cbakTropos. HanpuMmep, Ip B3saMMOseHcTBHH Anpenusia c NceBsoOyTue- 
HoM H BF3H;PO, B MOJAPHbIX OTHOWeHHAX, paBHbIx 1:1:0,2, Temnepa- 
Type 70° 4 cKopocTH BBexeHHA MIceBLoOyTHIeHa 5,5—6 a/uac MoHOoOyTHANe- 
HWIbI MOyualoTcsa C BEIXOZOM 46,4% or Teoperu4yecKoro. OrHocuTebHOoe cosep- 
2KaHHe B CM€CH BTOPHYHO"LO UM TpeTHYHOLO OyTHIAUpeHHOB CocTaB/IAeT, COOTBET- 
crBeHHo, 81 uv 19%. IIpnOnusuTrenbHo c TaKHM 2Ke BEIXoJom (47,2%) nomyya- 
1OTCA BTOP.-OyTHIAMpenH WM Tper.-OyTHIAHpeHH MpH Temnepatype 90°, HO 
OTHOCHTCJIbHbI€C HX KOJIMYECTBA B CM€CH MEHAIOTCH H paBHbl, COOTBETCTBCHHO, 
58 u 42%. IIpu ornouiehuu peareHToB M KaTamHgaTopa 2: | : 0,2 m Temmepa- 
type 90° Mono6yTHILueHMIbl OOpasyioTcs C OOULHM BbIXOZoM 38,8% or Teope- 
THYeCKOFO WM OTHOCHTEJIbHBIM COepKaHHeM B CMeCcH /-BTOp.-OyTHALubenuMA 
74% wu n-Tper.-6yTumqudenuna 26%. 

Han6oulee 61 aronpuATHIMH YCOBMAMH, IIpH KOTOPbIX MOHOOyTHAANeHHI 
moulyyaroTca C BbIXOZoM 58—60% oT TeopeTH¥ecKOrO H OTHOCHTEbHBIM Cosep- 
*KAHMeM B aikHJaTe Jo 92%, ABJIAIOTCA MOJIAPHbIe OTHOMIEHNA WucbeHua, NCeB- 
nooytunena u BF;-H3PO,, papupie 1,75 : 1 : 0,25, remnepatypa 90° u CKOPOCTb 
BBeeHHA TiceBqoOyTHeHa 2,5—3 s/uac. 

YMenbuienve KaTalusaTopa Jo 0,13 Moma mp yKasaHHbIX YCMOBHAX MOHH- 
*KaeT BbIXO, MOHOOYTHIANpenuI0B Wo 32%. YBenwuenve KomMuecTB WuceHusa 
No 3.4 4 MosleH Ha MOJIb NCeBAOOYTHIeHa TaK2Ke CHMKaeT BHIXON MOHOOYTHJILH- 
ebenus0B Jo 19—29%, HO Ip STHX YCNOBHAX MpaKTHYeCKH OTCYTCTBYIOT B aJIKH- 
Jate nlommOyTuiqupernnibt. Ip ynorpeOlenua pearextop u KaTasusaTope 
B OTHOIWeHHH | : | : 0,2 MonoOyTHAAMpeHUIBI MOMyYawTes C BLIXONOM 43—45% 
HU NOMOyTHI,upenuib! 7—8% oT Teoperu4yecKoro. 

AnkwIMpopanne fucbenuia mceBloOyTueHoM B pacTBopuTese CCla mIpote- 
KaeT OYCHb MeJVieHHO H IPH MOMAPHbIX OTHOWeHHAX peareHTOB UM KaTa/H3a- 
ropa 1:1: 0,15; 1: 1: 0,3; 3:1:0,3 gaer MonoOyTuaitudeHusbl ¢C BEIXOJOM. 
cooTBercTBeHHO, 12, 14 un 18% or Teoperuyeckoro. 
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QIKCNeEPHMEeHTAaANbHAA tase Tb: 


Tuer, HeoOxonumeili aia peaxuuy, TIpecraBa co6ok mpoylaxkHblit 
pMapat c tT. mi. 70°. Iicepqo6yTusen BbIensvica u3 NceBOOYTHJICH-THBUHA- 
bolt (PpakiMu nponsBorctBa CK nyTem NonuMepH3alun JMBHHMIa MeTammu4e- 
M HaTpHem. Ilepex ynorpeOnenuem ountlasca or ceqoB u3s06yTHeHa mpo- 
PKaHHMeM Yepes KoOHKy c 68% cepHOH KHCOTOM M CyMIMsICA XOpHCTHIM 
bILHeM. 

|PeakilMA MpoBOfMach aHaslOrH4YHO aNKHIMpoBaHHto Oensoua nceBlobyTH- 
Hom (7). IIpa remnepatype fo 70° npumensuica pacTrBopuTemb u3 pacuera 
) ma CCla Ha Monb Jucbenusaa. Tlocne ppellenua ompeleieHHbIxX KOJIMUeECTB 
PBAOOYTHJIeHa PeaKIUMOHHAA CMeCb MepeMeniMBamach Mmpu Tol %Ke Temmepa- 
pe B TeyeHHe 2 YaC. M OCTAaBJIANIaCb Ha HeKOTOpoe BpeMaA Mp KOMHATHOH 
limepatype. SaTem yreBoopogHbIit coli mpombiBanca Bono, 5% pacTBopom 


Ta6Omauna 1 
Aunkummpopanne yuenuia mceBqo6yTuieHoM B pucytcTBHA BF3-«Hs3PO, 


| BsaTo Jaa peaknun, r x 4 TlonyyeHo MoHO6yTHIDHMeHHIOB 
w* Og 
=—|Mosspupie coorxo-| FO aS 
5 oe ‘s IeHHA peareHTOB Ss as 
= oe oh HW KaTamusatopa |O5| 32. =| vr. kum, °C 4 20 
& aie Pe 5 Z Re be 6 a (MM prt. cT.) "D %% 
& | £6 | «a e8| 655 SE 
35,00 116,27 | 6,24 1:1:0,15 | 65)3,5—4| 7,59 }12,3) 149—129/2 |1,5700/0, 9748 
154 33,20 ibs 130) 72 70)5,9—6] 101 ,4 |46,4) 124—142/3 |1,5756/0,9730 
8,34 ibs de Da 90)/4,5—5| 24,79 |47, 2] 1836—143/3 |1,5740/0,9724 
12,47 AL OKO) 3} 50/4,5—o] 9,00 114,2) 1148—128/2 |1,5638)/0, 9618 
4,18] 1,75: 1: 0,13 | 90/2,5—3) 10,10 |32,5) 139—146/3 |1,5710|0,9744 
Gy20 | alae 2h 9 Oa Be 4 4,62 |15,0} 108—119/1 |1,5690)0, 9734 
bl 4 752 13 O25) | 0) 2 |17,78|57,9| 126—143/3 |1,5728/0, 9736 
Soo) | elemioe eles Oe 90/2 ,5—3) 19,42 59,3) 121—140/3 |1,5729/0, 9738 
30,00 | 16,60 yo) BA) 90/5 ,5—6) 43,56 |38,8] 152—162/8 |1,5730)0,9709 
6,20 Dea 2 Das |hlOG) ‘| 9,10 /37,6} 1385—148/3 |1,5720|0, 9646 
8,34 PARAL SD) eh 90)2 ,5—3) 10,09 |38,4| 160—182/9 |1,5728/0, 9758 
6,21 58 ales Qs! 60/2,5—3}] 5,07 |18,3) 141—154/7 |1,5672)0, 9682 
6,23 oe leO NS 90 2 6,4 |23,5} 158—160/8 |1,5750)0, 9768 
6,28 Bee TRO! 80)0,5—1} 9,00 /44,7) 112—125/2 |1,5672)/0,9736 
(22 Hiei KORG! 90)0,5—1| 7,94 |29,4| 160—186/9 |1,5713|0,9720 


| * Kone6anna Temnepatyppr +2, 


bl, CHOBa BOOM, CYIUMIICA XJOPUCTHIM KasIbiHeM uM Meperonsvica. IIpu aTMo- 
€pHOM jlaBsIeHHM HCMapscd pacTBoprTemb CCla, a ocraToK Meperonavica 
3akyyMe 43 Kom6b1 MaBopcKoro. IlourH Bo BCex ONbITaX BHAaYaJe OTTOHAJOCb 
6ONbIUOe KONHYCCTBO HAK3OMOJeKYJAPHbIX NomMMepoB oseduna. TposxyKrsl 

KWJIMpOBaHHA MeperoHsAHch Ha PpakUMH, BbIKMMAaIOUlve B Npesemax oT 7 Jo 
° nocle WpekBapuTebHOrO OTeNeHuA Luenusia. B neperoHHei Kom6e Bcerya 
Tapanocb oT 0,1 wo 1 r TeMHO-KOpH4HeEBOrO WBeTa BA3KOTO Maca. 

Vis dpaxuuii, coorsercrBy1ollux OyTHIfupeHwiaM, pH CTOAHHM OObIHO 
IKPHCTAJIJIM3OBbIBaJICH f-TpeT.-OyTHIAMeHu, KOTOPbIM OTJeAJICA OT 2HI- 
TO n-BTOp.-OyTHI,upenuia WyTeM PuJIbTpOBaHHA. 

JIA BbILeeCHNA YACTHIX NPOLYKTOB OyTHIAMPeHHIbHbIe PPakUM U3 HECKOJIb- 
X OMBITOB CMeLIMBaIHCb MW MeperoHAHMCb Ha PeKTH@MKAaWMOHHOM KOJIOHKE 
dbexTuBHocTb1o 20—25 tT. T. OTHOCHTebHOe COfep2KaHve B CMeCH BTOPHYHOTO 
TPeTHYHOFO OyTHIANPeHHIOB yCTaHaBIMBaOCb MyTeM MeperouKH asKusaTa 
PeleleHHbIX OMbITOB oTferbHO. IIpu stom, n-Tpet.-GyTutMpenul nepero- 
Jica B Mpefemax 1° wu cpa3sy KpHCTaWIM30BaJICA, a 3aTEM IIpH TOM 2Ke TemMe- 
Type um na 1—2° pple nep2ronasca n-BTOp.-6yTHqupennt. V3 nonn6y- 
IMPeCHHIOB MOKA He YLalOcb BLILeIMTh ONpeseueHHble MpoxyKTe!. HanOouee 
pakTepHble OMbITbI CyMMHpoBaHb! B Tabs. 1. 
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; | 
; 
n-Brop.-6yTHALMUPeHH A NpelcraBlaer COOOK OecliBeTHYIO K 
KOCTb, NMouTH 6e3 ganaxa. CofepxuT cilefbl n-TpeT.-OyTuqudenusa. T. Ky 
117,5°/2 um; d2° 0,9762; ni 1,5718; MRp 71,52, Ber. 68,87. | 


Hatizeno %: M 208,0; 213,2 | 
CygHig. BrruncneHo %: M 210,41 | 


= Ss 


MovoOpomMugd n-BTOpP. OYTHAAU MCHA a, NonyyeHHE OF 
MUpOBaHHeM yruieBoyopoya B CCla B MpHCyTCTBHM *KeNesHbIX ONMOK C BbIXOR) 
82%, mpelcTapiaer coOoi SeciBeTHbie KpucTamibl. Tlepekpuctam1u30BaHHl| 
u3 cnupra uMeer T. mm. 98—99". | 

Hatijeno %: Br 27,93; 28,13 
CygHi,Br. BptuncueHo %: Br 27,66 


ABTOOKHCMeHHe A-BTOP-OyTHAAUhbenusA a. B creksay 
HYIO KOMOHKY, CO BadHHbIM :umbTpoM Iorra, nomentasoch 24,3 2 (0,1 Moa 
yrueBogzopona, 0,4 mr pesuHata Mapranua, 14 mr NaOH, u yepes cmecb B Tet 
HHe HeCKOJIbKUX YaCOB MpomycKaicA Bo3sqyx Bo cKopocTb} 0,1—0,2 .«1/mui 
3atem 6bl10 NO6aBeHo 3% ruyponepeKucu U30NponHOeHs0a, H MpolycKaHy} 
BosLyxa MmposomKaocb. Uepe3 32 uaca KOHWeEHTpallMA THApoNepeKHCH B pacTE} 
pe, ompefemenHad Hofomerpuyecku, RocTurma 22%. | 

Pacmenmeuue rugponepekucn. KO,l r BaOo uw 3 Kanny 
79% HeSO4 npn 0° uw HempepbIBHOM MepeMellIMBaHHH NO Kalwiam mpHOaBue} 
10 r 16,2% ruyponepexucu n-Brop.-6yTumfudennia. Satem JONOMHUTeIbE 
BHeceHo 3 Kamu HeSO«, uw nposomKanoch NepememMBaHne. IIpH stom CMe} 
Harpepasacb Jo 50%. IIpu oxmaxeHun JO KOMHAaTHOM TemMMepaTypbl H3 BI 
BbIMaJI OOHIbHBIM ocatok. PeakitwoHHaa Macca oOpadaTHIBanacb 10% pactE) 
pom NaOH, mesounoii pactBop orleiasica HW MOAKUCIANICA COMAHOM KUCTOTC! 
Honyueno 1,13 r, unn99,3% Teopern4ueckoro BEIXONa, M-OKCHAudeHuIa, KOTOPH! 
mocuie IBYXKpaTHO MepeKpHcTalmM3salun u3 Gex30Na uMen. T. mu. 163—164) 
JIutrepatypHble Januble (*) T. na. 164—165°. Merunopnilit scdup MOJ1y4eHHO} 
n-OKCUAMenwa UMel T. mi. 87—88°. JIuteparypHble JaHuble (°) T. na. 90°.) 

n-TpetT.-OyTHAAUPeHuA Mpedcrapian coOol GecilBeTHbIe MW 
CTHHKH Cc T. nt. 50—51,5° (a3 cnupta). JIureparypubie Janne (*) T. ma. 5: 
IIpu neperonke akuaTa 43 Kom6bI PaBopcKoro Ha WuUpoKue pakiuu Mef 
TOHHeTCH BMecTe C  fA-BTOP.-OyTHIIMPeHHJIOM HW BbIKPHCTaJJIM30BbIBaeTCA | 
Hero mpv crosHMv. Ha pekTudukKaluoHHOl KOJOHKe MoUHOCThIO 20—25 T. | 
meperouserca mpu 112—113°/1 mm npu 146—147°/5 mm uw cpasy Kpuctasa} 
syetca. IIpo6a cmelleHua STOO NpOAyKTa Cc N-TpeT-6yTHIAUeHHIOM, TOJTy4E} 
HbIM aJIKHJIMpOBaHveM JuenHsia U300yTHOBbIM cnupTom (4), Ha Jaer Rempé 
CMH TOUKH MWlaBJIeHHa. 

MoHOOpoMug nvTpet.-6yTuaaubenuaa, nonyyennil 
nyTeM OpoMHpoBaHHuA yruieBoqopoza B CCla B NpHCyTCTBHM 2XKee3HbIX OM Hdl 
mpejcTaBiaeT coOol OeciBeTHble, 6e3 3anaxa KpucTamb c T. ma. 132— 1k 


i 


Hatizeno %: Br 27,85; 28,03 
CygHy;Br. Bprynesieno %: Br 27,66 


Boporexkckuit Tloctynuaio © 
rocyapcTBeHHbIit yHuBepcnTeT 5 VIII 1957 
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Rau, B. K. Bepsuua, (KOX, 25, 282 (1955). 
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Jlokzayn AKkanqemuu Hayk CCCP 
1958. Tom 118, N 4 


XHMH A 
Axayemuk A. H. HECMESHOB, O. A. PEYTOB u Tl. KHOJIWJIb 


M3Y4EHHE CTEPEOXHMHM PEAKUMA 3AMELIEHHS 
Y OJIEPHHOBOTO ATOMA YIJIEPOJA C MOMOLIbIO 
MUSOTOMHOTO METOJA 


| Ogun us vac u A. E. Bopucos ('), usyuaa OOMeH MeTauia B psy crepeouso- 
ICPHBIX MeTaJMOOPpraHHyeckuX COeHHeEHMH TuNa 


R H H H 


Ue : 
H M R M 


'CTAHOBHVJIN CJleAyIOWee MpaBUJIO: 3IEKTPOMUJIbHbIe H TOMOMTHYeCKHe peakIlMH 
OMeHa y OueuHOBOTO yrsepoa MpOXOAAT c COxpaHeHHeM LMc- H TpaHCc-KOH- 
ourypallyH. 

B HactosleH paOoTe, NPHMeHHB H30TONHBIM MeTOA, Mbi NOJYuHIM mpsAMoe 
(OKa3aTEJIbCTBO CIpaBeAIMBOCTH YKa3aHHOrO MpaBuua. 

|B KauecTBe NpHMepoB 3/IeKTPOMJIbHbIX PeaKUHH MbI U3Y4HIM B3auMoOsel- 
ITBMe TpaHc- HW WHC-$-xXOPBUHUJIMepKYPXJIOPHAOB C CYJIeEMOH, MeYeHHOH pajo- 
KKTHBHOH pryTbio Hg?°%, PeakuMH MpOBOAMJINCb B alleTOHOBOM pacTBope Ha XO- 
kony. B o60ux cay4aax HaMH KOHCTaTHPOBaHO ObicTpoe (MeHee, 4eM B 5 MHH.) 
/CTAHOBJICHHe H3OTOMHOFO paBHOBeCHA HM CTporoe coxpaHeHHe MPH 3TOM UCXxOL- 
HOH CTepeOXHMHYeCKOH KOHDHrYpalluu XJIOPBHHUbHOH rpynnl: 


Cl H Cl H 
S Ae * Sy ve 
C=C + HgCls = C=C + HgCle (4) 
Yn NM Ue ~ % 
H HgCl H HgCl 
| H H H H 
PS YA * x ye 
C=C + HgCl, = C=C + HgCls (2) 
Yh \ we 
Cl HgCl Cl HgCl 


B KauvecTBe IpHMepoB FOMOJHTHYeCKHX peakIMH Mbi U3Y4MJIM B3aHMOJeli- 
TBHe MeTasuMuecKOH pryTu, MeyeHHOH Hg*°, c TpaHc- MW Wuc-B-xXJIOpBUHHIMep- 
‘(ypXJIOpHaMu, a Tak»Ke c Ouc-TpaHc- M Ouc-WHC-B-XJIOPBMHUJPTYTHIO*. 

Bce uerbipe pryTHoopraHvyueckHe COeMHeHHA JIerKO pearupylorT B alleToHe 
ia XOJIOLY C MesKOpa3qpoOeHHOM MeTaliMuecKOH pTyTbIo. Mso0TomHoe paBHo- 
ece YCTaHaBJIMBaeTCA 3a HECKOMbKO YacoB. Bce 3TH peakKUMH MpoTekKaloT C NO- 
IbIM COXPaHCHHeM CTepeOXHMHUeCKOM KOHHrypalMu XMOPBHHMJIbHOK rpynnel: 


Cl H Cl Vis 
ee ee ain (3) 
N 
H HeCl H HCl 


* Bo3mMoxKHOCTb MpoTeKaHHA peakUMii H3OTOMHOTO OOMeHa MeTaJIM4eCKOH PTYTH C CHM- 
eTPHYBbIMH PTYTHOOPraHHuecKHMH COeAMHEHUAMH HM PTYTHOOPraHHueCKMMH COAAMM apOMaTH- 
ecKoro HW XKMPHOPO psAOB Oblia yCTaHoBseHa Hamu patee (°). 
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CO ee + Hg, (4) 
Cl HegCl Cl HegCl 

Cl HH Cl Cl HH Cl 
. ang bee « 4+ fig = ee We +H, @ 

He gees ~ TA S tie va 

H HH H H HH H 
Cae C=aiCA oe = cho thc 

cl = He” No a m He Cl 


Tipu psavmofelicrBuu MeTaiMyecKOH PTYTH C TpaHc H UWMC-B-xXJIOPBUHMI-§ 
MepKYpXJIOpHaMH HapsAyy c peaklHeli H30TONHOTO OOMeHa MpOTeKaeT TakxKem 
no6ouHad peakUHA c OOpa3s0BaHHeM KaJIOMeJIM M alleTHJeHa: 


Cl—- CH=CH —HgCl,+ Hg + H-C=C= Ht Hae, (7) 


Syecb MbI HMeeT, TAKHM OOPa30M, THNHYHIH MpHMep ABOMCTBeHHOM peaKUMOHHOU 
CNOCOOHOCTH, CTOJb XapaKTePHOH AVIA BCeX B-XJIOPBHHHVJIbHBIX MeTaMoopra-f 
HHYeCKHX COeHHeEHHH. 1 | 

Ecau pe3yibTaTbl H30TOMHOTO OOMeHa Ounc-TpaHc- HM 6uC-lHC-8-xXIOpBHHHJ-§ 
PTYTH C MeTaJIMYeCKOH pTyTbIO (peakWMH (5) u (6)) ABAIOTCA MPAMbIM OKa-] 
3aT@JIbCTBOM COXPaHe€HHA CTepeOXHMHYeCKON KOHUrypallHH MpH STHX peakuu-f 
AX, TO pe3yJIbTaTbI peakuHH (1) — (4) HyKaloTcsA B AONOMHUNTeIbHOM OOcyx-§ 
JeHHH. 

YM. IW. Beneuxoh, P. E. Mapnzaneimsuau u ofHuM u3 Hac (3) 1pH “3yyeHHH! 
KHHeETHKH CHMMeTpH3allHH aPpupoB «-OpomMepkypdeHusyKcycHoli KHCJIOTBI| 
AMMH&aKOM MOKa3aHO, YTO 9Ta PeaKUMA MpoTekaeT B Be cTayqun**: 


(a) 2R — HgX = R2Hg + Hgx, 
(6) HgX» + 2NHs3 = HgX2 - (NHs) 
Ecum B H3yYeHHbIX HaMH peakuHax (1) — (4) paBHoBecve moxo6Horo posa 
2CICH = CH — HgCl = (CICH = CH), Hg + HgCl, (8) 


HI'paeT CKOJIb-IHOO CYWeECTBEHHY10 POvIb, TO HW OHC-8-XJIOPBHHHJIPTYTb HM Cyviema| 
: . 
OyAyT BCTYNaTb B peakWWMIO M30TOMHOrO OOmeHa c Hg u H¢gCl, coorsercTBeHHO. 


Ha6stoqaemas xe HaMH CrepeoxuMua peakuuli (1) — (4) Oba Ob pesymbTaTOM | 
He OJHOTO, a HeCKOJIbKHX Nponeccos. Mb ycraHOBHJIH, OJHaKO, CMelWasIbHbIMH | 
ONbITaMW, 4TO OHC-8-xXJIOPBHHHJIPTYTb OTCYTCTBYeT B PeaKIMOHHOH cMecu axel 
B Cilyyuae peakyMi (3) u (4), T. e. TOra, KOra U3ObITOK MeTasIMYeCKOl PTYTH, | 
NlerKO IIpeBpalllaloleH CyJIeMyY B KaJIOMeJIb, NOJKeH Ob Obl CHOCOOCTBOBAaTb 
ciBHry paBHoBecua (8) BIpaBo c OOpasoBaHHeM 3aMeTHEIX KOJIMYECTB CHMMeTPHU-' 
HOrO pTyTHOOpraHHyecKoro cOeAMHeHHA. | 


Takum 06pa30M, MOKHO yTBepxaTb, UTO peakuuH (1) — (4) uqyrT He yepes 


x * 
papHosecue, a HgCl, u Hg nenocpegcrBeHHo pearupyior c 8-xJIOPBHHHJIMepkyp- 
XJIODHaMu. B cBxa3H C STHM NOJIYYeHHbIe HAMH Pe3YJIbTAaTbl ABJIAIOTCA TIP AMBIM- 
NOATBep2KeHheM COXpaHeHHA KOHDHrypaluH y ONepHHOBOrO aToOMa yruepoas 
MPH 3eKTPOPUIbHbIX H TOMOJHTHYeCKUX PeaKWMAX 3aMellleHua. 
* CnelaibHbiMH OMbITaMH MoKa3aHO, YTO KaylOMenb, MevenHad Hg23, p Hammx ycmo= 
BHAX, He BCTyNaeT B peakUMIO M30TONHOTO OOMeHna Cc B-XNOPBHHHIMepKypXOpHzamu. | 


** Visyuad CHMMeTpH3allHlo pTyTHOOpraHMyecKkHX Coseli Mod AelicrBHeM KJ, Yutmop (4) 
UpHiued K BbIBOAY, YTO 8Ta peaKUMA Take MpoTeKaer uepes PaBHoBecue. 
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QkKcCMePpUMeHTAaAIbLHAA Ta Celb 


l BsauMoneticTBue TpaHc-B-xMOpPBHHHAMEPK yp- 
Aopufkaccynemouk,Meueunuo i Hg, B mepnol konGe na 25 Ma 
aCTBOpeHO mp 23° B aueroue 0,1488 r (0,0005 mon.) Tpanc-8-xnopBuHusMep- 
ypxsopuga c T. nm. 122° w 0,1359 r (0,0005 mow.) cynemel, MeseHHolt Hg?, 
acTBOp NepeHeceH B YallKy JIA yNapHBaHHA WM HCNapeH Ha xomo_y ocyxa 
om erpyelt Boszyxa. [A oTfelteHuA XJOpBMHHIMepKypxsOpuya OT CYJIeMbI 
caok pacTBopeH B 50 Ma supa, u cyseMa 9KcTparMpoBana u3 stupa MATHIO 
opudimu (m0 50 MJ) HacbIINeHHOrO BOAHOrO pacTBopa xsOpucToro HaTpHA. 
PMpHbI pacTBOp XJIOPBUHHJIMepKYpXJOpHsa UcMapeH Ha xXoOJOLy, ocaoK 
pICyIeH B 9KCHKaTOpe Ha CMeCbIO XJIOPHCTOrO KasIbIMA M emKorO HaTpa*. 
locyie MepeKpHcTaJM3sallMu U3 alleTOoHa TpaHc-B-xOpBHHMIMepKypXsJOpUy 
Meer T. m1. 120°. CMemanuaa mpo6a MlaBeHHA C 3aBeNOMbIM TpaHc-$-x0pBH- 
mimMepkypxJopHfjom: 121°. Ilepen uccmegopanvem Ha payMoaKTHBHOCTb 
DaHc-B-XJIOPBHHHJIMepKYPXJIOPH] ABaxKIbl NepeKpUcTaJIM3OBbIBaJICA W3 alle- 
pHa. Msoronupli o6MeH mpouien Ha 99%**, 

-2.B3sauMonmetictpuwe Wucf-xNOpBHHUYAMePKYPXJO- 
UhaccyamemMou,mMeuenHxHok Hg? B mepnot Kon6e na 25 mi pac- 
popeHo mpu 23° B aueroue 0,1484 r(0,0005 Mo.) uuc-8-x10pBuHMJIMepKypX.I0- 
aia c T. mut. 78° uw 0,1355 r (0,0005 mow.) cymempr, MeyenHolt Hg?%. Pacrsop 
2peHeceH B WalUKY JIA yapHBaHHA HM ynapeH Ha xouogy Jocyxa nog crpyelt 
vanyxa. TBepabiit ocraToK 9KCTparMpoBaH (ABaxKb mo 20 mil) yeTbIpexxJO- 
CTbIM yruiepoyqom. PacrBop wuc-$-xJIOpBHHHIMepKypxsOpHa OTPHIbTpOBaH 
ynapeH jocyxa. Iluc-8-x0pBuHHIMepKypxJOpuy MepeKpucTaJIH30BaH U3 
ieroHa. T. mu. 79°. CMeliaHHad mpo6a MiaBJleHHx Cc 3aBeOMBIM WHCc-B-xJIOpBH- 
aJIMepkypxopHyom: 78° (c 3aBeOMbIM TpaHc-f-xIOpBHHUIMepKypXxJO- 
“fiom: 92°)***, Vi30ronHbI O6MeH mpollen Ha 92%. 

| 3. B83auMoxencTBHe Tp aH C-6-x Jl © Bu Henn Mee DaKaep: 
\Mopuda cMeTaAAHNUeCKOH pTyTbw, MeveHHoH Hg?%, 
kom6e Ha 200 Ma, cHaO*KeHHOH OOpaTHBbIM XOJIOJUJIbHHKOM, NHNeTKOH AVIA 
rO6opa mpo6 u MewamKol Burra (3000+-200 06/muH) nepemMelmuBasica pacTBOp 
aHc-b-xXJIOPBHHHIMepKypXopHya B alleToHe (KOHWeHTpauua 0,05 mou/a) 
| MeTaslIM¥ecKad pTyTb (40-KpaTHbI rpaMM-9KBUBaJIeHTHbIM U30bITOK). Uepes 
PCKOJIbKO MHHYT Mocse Havasla MepeMellMBaHHA HaOsOJalocb OOpa3s0BaHHe 
AIOMeIM HW allerHseHa. [Ipo6br AIA OMpedeeHuA PayuoakTHBHOCTH OTOMPaJIHCb 
bpes OMmpeyevieHHble MpOM@EXYTKH BPeMeHH C TaKHM pacueTOM, 4TOOBI OOUlee 
DM4eCTBO OTOOpaHHOrO B Bue MpoO pacrBopa He NpeBbilano 10% or B3aTOrO 
| peakILHI0. 
| a. IIpopeqenue peakunu mpu 23°: 


Bpema o6mena, yac. 0,098 1,33 2,33 4,42 6,17 
TIpoueuT oOmena i 24 31 oe 64 


T. mu. ucxoquoro BeujectBa 122°. T. ma. tTpaHc-$-xIOpBHHHJIMepKypX,10- 
ia, BbIeeHHOrO M3 peakUMOHHOM cMmecu, 119°. CmemiaHHaa mpo6a mmaBse- 
| fe} 
lid C 3aBeJOMbIM TpaHc-f-XJIOpBHHMIMepKypxsopHyom: 120°. 


| * Pasyemenue cMecu XJIOpBUHHMepKypXJOpUAa H CyJeMbI MOXET ObITh Takx%e OCYULECTBIE- 
| C MOMOM[bIO YeTHIPeXXJIOPHCTOFO yrepoda, B KOTOPOM pTyTHOOpraHHueckoe Coes MHeHHe pac- 
opseTcaA, a CyleMa NpakTHuecKH HepaCcTBOpHMa. 

| ** Vsmepenve paqvoakTuBHOCcTH lpemapatos, coflepxaulux Hg, npoposusocb Ha ycTa- 
Heke B-2 c nMoMowlbio ToploBpix cuerunKos MCT-17. Ipenapatst Hanocusucb (MyTeM Hakalil- 
HMA pacTBopos) Ha (buIbTpbI RHamMerTpoM 20 MM, MOKpbIBaMCb MaKOM H3 OpraHuuecKOro CTCKIAa 
rmmeKcuraca Ha 200 Mu 2uxMOpsTaHa) HM BbICYWIMBAIMCb.SaBepHyTble B KaJbKy Mpelapatbi M0- 
WaJIMCb B WeHTpe MEXy OKHamu AByX cuetuHkoB MCT-17, sakpenweHHbIxX Ha WITATMBe B CBHH- 
BOM Jomuke U®X-2 nu No_KMOUeHHEIX MapaviebHO K KaToqHoMy NoBToputemo BIC. Bo scex 
jy4aax owM6Ka onbitop cocrasaset 5—10%. 

*** Kpypad 3aBHCHMOCTH TeMMepaTyp SllaB/leHHA CMecelt WMC- HM TpaHc-3-XOpBMHHJIMepKyp- 
OpuJoB OT HX cocTaBa He HMeeT MHHHMyMa (1MHelHaA 3QBHCHMOCTD). 
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6. Tpopeyenve peakunu np 35° 


Bpema o6mena, yac. 1,00 1,383 1,66 2,00 De KOe. aig) 
TIponent oOmeHa 39 60 65 82 98 ot 


T. ma. ucxogHoro BeectBa 122°. T. mi. mocme peaxuuu 119°. Cmemlannast| 
mpoOa MlaBIeHHA C 3aBeOMbIM TpaHC-}-xXJIOPBHHHJIMepKyPpXJOPHOM: 120°. | 

4,.B3aumMofeticTBuHe WuUcBxXxNMOPBHHHUAMeEPKYPXA =| 
pHa c MeTaTaAu4eCKOH pTyYTbW, MeYeHHO tL cl 


IIpu mpopegenuu peakiuu WHc-$-xOpBHHHIMepKYpXJIOpHya HW MeTaJiJIM4eCKON} 
pTyTH, MeyeHHolt Hg?, B ycnoBusax MpembIyulero ONbITa NOJYYeHb! Ce MyIOIWHe | 
pesyJIbTaTbl. 

a. IIpopenenue peakyuu upu 23°: 


Bpems o6mena, yac. 0,42 1,08 2,00 3,50 4,00 
IIponenr o6mena 8 18 26 36 74 


Mcxogupiit wuc-$-xIopBHHHJIMepKypXJIOpHA WiaBuTca pH 79°, nocie peakWHu—} 
upu 77°. CmeulaHHad mpo6a c 3aBeOMbIM IMC-3-XJIOPBHHHJIMepKypxXJIOPHIOM. 
miaButca mpu 78°. 

6. I]popeyenne peakwuu mpy 35°: 


Bpema o6mena, yac. 0,20 0,58 0,92 1,16 1,42 
IIpoueut o6mena 24 36 04 ys) 65 


Nw 
La 
a 
a 


‘ 


Mcxoguoe Belllecrso miaButca mpu 79°, mocae peakuuu — mpu 76°. CmewiaHHas 
mpoOa c 3aBeJOMbIM WHC-8-xXJIOPBHHHJIMepKYPXJIOpHJOM TMiaBuTca pH 77 || 

5. B83auMofeuHcTBHe ONcTPaHCf-xNOPBUHHAPTYT 
Cc MeTanaanueckonH pryTbw,MesveHHoH Hg?%. Peakuna Ouch 
TpaHc-B-xJIOopBHHHIpTyTH (0,05 M alleToHOBbId pacTBOp) c MeTaJJH4ecKOr 
pryTpio (40-kpaTHblli rpaMM-3KBHBaJIeHTHbIM H30bITOK), MeyeHHo Hg?%, npo-y 
BOJMacb B YCJIOBHAX OMbITOB 3 u 4. 4 

a. [IpopeyqeHve peakuuu mpu 23°: 


uf 


Bpema o6Mena, ac. 2,25 6,58 7,83 10,50 
IIponent o6meua 20 48 61 71 


T. mu. Hcxoguoro BellecTBa: 62°. T. mi. mocme peaxuun: 61°. 
6. IIpopeqenne peakunu mpu 35°: 


Bpema oOMena, vac. “is25 26255) 3.66) 95,20 Oko) moe 
IIpouent o6mena ay) 65 85 96 90 100 


T. ma. ucxoguoro BeujectBa 64°. T. mi. nocae peakun 63°. 

6. B83auMofencTBHe Ouc-WuC-8-xNTOPBHHHAPTYT 
c MeTaIMuH4eCKOH pTyTbW, MeveHHOH Hg?%. B ycnosuan 
MpefbIlyuero ONbITa WpoBeweHa mpu 23° peakuuA Ouc-WHCc-b-xOpBUHMIpTyT) 
(KMAKOCTb) C MeTaJIMYeCKOH pPTyTbIO, MeyeHHot Hg?°. UYUepes 8 uac. o6mell 
mpoxogutT Ha 90%. V1 yo un nocae peakuH Ouc-1lHC-3-XJIOPBHHUJIPTYTb pH B3aH} 
MOJeHCTBHM C CyseMol Jaer “NCTE Wuc-3-xn0pBHHUAMepKYyPXJOPHI. “4 


Mockosckuit rocyapcTBeHHblil yHuBepcuTerT Tloctynuso 
uM. M. B. Jlomonocosa 22 Xe Oba 


UWHMTMPOBAHHAS JIMTEPATYPA 


(1957), ?O. A. Peytos,l. M. Octanuyk, ¥Y Au-neii, T. A. Cmo an wee 
1. Kuoaas, Tp. Beecotosn. nayyno-rexH. KoHp. No NpHMeHeHMIO paqMoaKTHBHEIX H cra} 


Peytos, W.11. Benenxan, P. E. Maphanaetuspunn, JAH. 116 9) 
ee). “F.C. Whitmore, R. F.Sobatzki, J. Am. Chem. Soc., 55, 119) 
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okuayo Akaygemun nwayx CCCP 
1958. Tom 118, No 4 


XHMHA 


J\. HABJIOB u J. JIASAPOB 


NOJIAPOPPA®HYECK OE HCCJIENOBAHHE KOMITJIEKCOB 
EXBAJIEHTHOH CYPbMbI B PACTBOPAX ®TOPHCTOrO HATPUSA 


(IIpedcmaeaeno axademuxcm A, H. ®pym«uneim 22 VII 1957) 


B 1948 r. Yecr, Huu u Bpena (1) cooOmumm anupie o NOJIApor pa- 
RCKOM Topeyexwu 30 vwOHOB B (ptopHcTEIX pacrBopax. mu npuseyena 
ylollad KpaTKad xXapakTepHcTuKa CYpbMbI: «HMeeT BOJIHY C NOTeHI\HasIOM 
jYBOJIHBI 7%), = —0,683 B upa pH=3—4,4. Koncranta lipeebHoro 
5,91. [lpegqmonaraetca Bocctanospsenue Sb*** zo Sb°. Bona xopouio 
JanKeHa, XOTA HaOsOMaeTCA MH NpeBONHAa, YTO JaeT OCHOBAaHHe Mmpesnowo- 
b CYUL€CTBOBaHHe paBHOBeCHOH POpMbI CyYpbMAHMCTOrO KoMMIeKca». IIpuHumaa 
pHUMaHHe STO COOOMeHHe, a TaK2XKE TOT (bakT, YTO HOH ropa uMeeT HeOoOMb- 
| pawwyc u faeT cTaOWJIbHbIe KOMIVI€KCLI C MHOTHMM HOHAMH, MbI 3ajla- 
b IeJIbIO HCCJIeqOBaTb TloBeyeHue Sb*** B pactBopax NaF u ycraHoparb 
AKTep TMOJTyYaeMbIX KOMIMJICKCOB. 

IBce nousporpadwyeckve MCCIeqOBaHHA poBosuNMCb Ha TomAporpacbe 
Hpopckui V-30l» mpu tTemnepatype 25,00+0,02°. pH onpegenanocb 
| nomouyH noTeniwometpa JIII-5 c xwHrnQponHbiM WIM CTCKJIAHHBIM 9JI@KT- 
DM. IlocTtosHcTBO HOHHOM cubl OOecneuHBasocb pH momomu 0,5 M KCl. 
OJIb3OBaJIUCb OydepHble pacTBopbI Ha ocHoBpe HC]/KCl] uCH;,COOH/NH,OH. 
UccneopaHua TpoBosMuuch MapasiebHO JByMs cioco6amn: |) npa mo- 
HHHOH oOnleH KoHeHTpaluH F u3yyanacb 3aBHCHMOCTb ™, oT pH pa- 
pbpa; 2) upu noctosHHom pH uccueqoBamucb H3MeHeHHA 7), B 3aBMCHMOCTH 
konmentpauma F-. B o6oux cayyaaix Konnentpauua Sb*** coxpansanacn 
OoAHHOH. O6e cepHu OMbITOB MOKa3asiM, YTO BO BCeM HHTepBaJie 3HayeHHH 
lor 1 no 14 Sb*** cBa3anpr pa3siMuHbIM OOpa3som B KommueKcax. IIpu 
nenmax pH or | yo 3 Sb*** cBo6ogupr; upu pH or 3—6 nosmyuyaetca 


8; spe pH 8 nosyyaemble KomMeKcbl He cogepwaT F; upw pH > 13 
MONAPOTpaMMe HaOMOMaOTCA aHOAHAA UM KaTOMHAA BOJIHbI. OTH uccsejo- 
HA [laid HaM OCHOBaHHe pasOuTb BCIO OOsacTb 3sHayeHHM pH ua Tpu yacrn. 


I 
| 
| HEKOTOPHIX CepHii ONbITOB rpa*HyeckH MpeACTaBJeHBI B KOOp- 
: m),, PH ua puc. 1. B Apyrux ompirax OblIO yCTaHOBJIeHO, 4TO 
rol oOnacra pH (or 3 go 6) ToK — qucpysMonHEI M CTporo HoAyWHAeT- 
ypaBHenio HupbKosuua. ' 

HroObr OlpesesHTb COCTaB HM KOHCTAHTY HeCTOMKOCTY UOsyaaeMoro KOM- 
Ca, HeEOOXOJMMO BbIUHCIMTh AKTHBHOCTh MOHOB (ropa. B KuCJIbIX pacTBoO- 
ycTaHaBuIMBaloTca pasnosecua: F +H*=HF (K,=6,89-10%) u 
Fo HE, (Kz.— 0,32). imea B Buay, Yo Wactb ae cBa3aHa c Sb**t 
pMiiekce (IpHHuMaeM, 4TO KOMMseKc coyepxKHT 6F"), MOxKHO HallucaTb 


o6ujeH KOHWeHTpauMH MoHOB @ropa Foo ypaBHeHne 


Komnaekcpn Sb*** Bp kucapx pactBopax Nak 


a 


cal Qp— > Apy+ Apy+ * p- ieee 
Bismise ORR Bid page ai 2 me 6Sb*™". 
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Ilo 9TOMy YpaBHeHHIo NPOM3BOAMIMCb BbIMMCJIeHHA a,., KOra B paCcTBO} 
MOsyuasicA (PTOPHCTHI KOMIJIEKC CYPbMBI. | 
Ha pac. 2 NpxHBemqena 3aBHCHMOCTb m,, oT —Iga,-. Ilonyyennad npsamé 
XOpOllO BbIpaxkaeTcsa ypaBHeHHeM x, = — 0,950 —0,120lga,_. W3 yraos 
ro KOSPPHUKeEHTa STOTO ypaBHeHHA MbI OMpeseHIM, YTO COCTaB KOMIIJIeK( 
cooTBetcTByeT [SbF,]~~, a “3 oTpes3i 

“ily HallJIM KOHCTaHTy HecTOHKocTH Ke 

= 108°, OnbiT NoKa3ay1, YTO STOT KO 
MJIeKC CTaOHJIeH JO TeX Nop, moKa C 
HOWECHHE Ap, /A,_ = 10°, mocse Ye 
HaduHaeTca ero rugpom3. Uepupie Toy 
Ha puc. 1 uw 2 oTBeyaioT mpobam, 


300 


600 KOTOPbIX 93TO COOTHOIMeHHE  BBILL 
Sa Cie OBaTeJIbHO, KOMILJI€KC TH 

[SbF,]~~ cra6uneH Qo MakcuMyma 

of KPHBbIX ™),,, pH (pue. 1). 
Komuaexcht! Sb*** B cpegs 
pH ——= , meso’ HOH OOnacTH 

} 
Sta o6sacTb HauMHaeTcA c 'pa3Je 
BY 3aBHCHMOCTH OT oS is i qi 
Fe tuck'itg SMOROHIC signal »eHHA [SbF] HW KOHUaeTCH B Wess 


pH npu noctosHHo oOmlei KOHWeHTpanHn 


NaF (seawunHa ™), u3MepaJacb OTHOCH- 
Te/bHO HACbINeHHOrO KaNOMeJbHOTO 7 W1eKT- 
poma). Monnaa cua 2a Bcex mpod 4p = 0,3. 
CpeTipie TOUKH OTBeyaloT mpoOam, JA 
KoTOpEIxX —lgap-+pH<6, a; 4YepHbie 
—Iga,-+pH>6 


B o6nacta pH or 8 yo 11 Ha nonaporpamme pa3uMuaroTca Be BOJIEA 


ocHoBHas II u mpegso.ma I (puc. 3). 


I] PE ABONHA HUCYe3aeT TIPH CTOAHHM HH HarpeBaHHu pacTBopa, 


HOH cpege (g0 pH 11—12). B arty 
HHTepBavie NoWyyaloTca B HECTaOHJIbE 
(popMe HeCKOJIbKO KOMMIeKcoB. Hee. 
WOBaHHe HHTepBasia 3HayeHHH pH om 
Ho 8 He Jano OHOSHAUHIX pesyJIb'g 
TOB JIA m™),, HO MIpH BCeX CJIyYaAX 1A 
Osto JaJIC-d MAHHM YM 3THX KPHBbIX (PHC. } 


npurg 


nomyuaetca Oeil ocayox. Kpome Toro, oHa He 3aBHCHT OT KOHIeHTpalg 


Fw Mpa u3mMeHeHHn pH ; 
cmellaetca K 6oulee oOT- i 
800 


PHWaTeJIbHBIM SHAaYeCHHAM 


NO YypaBHeHHIO =f, 
=—1,100—0,060 Iga, ,,_ 700 
(pecs 4, =f). 2 YT mCBOue we 
KoopPuHeHT 9TOrO ypaB- & gQp 
HeHHA lOKa3bIBaeT, TO 

B KOMIJIeKCe y4acTBYIOT ne 


3 rpynmpt OH-. Tak kak 
KOMIJICKC CYPbMbI JOJI- 
2*KeH COJepxaTb Soe, 
yem 4 ajleHya, MbI JO- 
WycKaeM, 4TO OCTaJIbHbIe 
KOOPJMHAaWHOIHbIe + MecTa 
3aHATbI APyrHMH MoveKy- 
JjaMaH JIM HOHamu. IIpo- 
BCJICHHbIe OMbITbI MOKa3a- 
au, uTOF”, Cl” w NHg ue 


yvacTByloT B CTpOeHHH KOMMNeKca. CileqoBaTeJbHO, mMoxKHO mpeznonoKy 
4TO OOpasoBasiCA THAPOKcHKOMMIeKC [Sb(OH2)p—3 (OH)s], 


HHH OTULeNIAeT BOAy W Ocaxaetca B Bue Sb(OH)s. Koncranta Hectoi) 
CTH 9TOrO KoMMieKca K, = 2,7-10™44, | 
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/ 2 HN, 


-lg as 


if 
Puc. 2. 3apucumoctb ™),, BonHbI Sb+++ or — Ig ap--%,) Bi. 
2 Bf 


Teppane pH or 3 yo 6 He 3aBucHT or pH pacrBopos. tf’ 
Hble TOUKH OTBeYAaIOT MpobaM, ANA KOTOpEXx—lg ap--+ pH I 


cBeTubie — lg ap_ + pH <6 


KOTOPbIii npH cq 


) 
1) Ae 


OcHOBHAaA BOsHA TakxKe yMeHbillaeTcA 0 BbICOTe, HO ropa3syo } Mesl- 
fHHee, IpHwem MeHsAeTcaA u pH pactBopos. m, He 3aBHCHT OT KOHIeHTpa- 


t 


uF, Cl” u NH; u mpu usmenenun pH cmemaerca K Gomee oTpHuaTebHbIM 


NaF 1 'm 
1 
rw ie 
"Stel Ai 

aig etl 

oh has 

| 
{5M KOH 


Puc. 3. Tlonaporpamma rugpookcuKomnsexcos Sb+t+t’p CBe2KeEMPHIOTOBJICH- 

HBIX PacTBOpax. T/, 3aBHCHT OT PH; 1-10-3 M SbClg; 6ydepunie pacTBopbI 

CHsCOOH / NH,OH. J — npezponna, J] — ocuosuas Boma. Camas Hu>KHAA 

KPpHBad CHATa B pacTBope 1,5 NKOH u umeer anoguyio u KaTOJHyI0 
BOJHY (Tg), HSMCPANCA OTHOCHTeBHO H. K. 9.) 


aueHuaM m0 ypaBHeHnIo 7m, = — 1,150— 0,020lgaq,. (puc. 4, I/). Sto 
JpaBHeHHe JaeT OCHOBaHHe MpemnoaraTh cweLylOulull cocTaB KOMMvIeKca: 


[Sb (OH2),_,(OH)]}*+,  K, = 10-8, 


a 
Ilocne crosHHa PacTBOpOB XapakTep noJaporpaduyeckon BOJIHbI MeCHAReT- 
ia. Ona moyqnHuMaeTca OoNee KPyTO, a 3aBHCHMOCTD m™), OT pH Bbipaxkaetca 
IPAMOH NO ypaBHeHHIO teeta 1,180 — 0,040 lg Aoy- (puc. 4, /II). B stom 
yuae MOJyYeCHHbIM KOMIIJIEKC HMeeT 
-OCTaB: [Sb(OH,)p—2 (OH).]*, k= 10747, 
DTUX 2KE Pe38YJIbTATOB MOKHO JlOCTHUD, 
PCI PACTBOPbI MpeABapHTeMbHO TOJ0- 
perp. IIpu crosHuu pacTBopoB OcajoK 
HENIPCPbIBHO YBeJIMYMBaeTCA H  BbICOTAa 
BOJIHbI YM@HbIuaeTCA. ITO MpoucXoLUT 
bICTpee B Ooslee WIeJIOUHbIX pacTBOpax 
upu pH senue 12). 


AcctenqoBpaHuenoBefenuaSb*** 
B CHJIbHOMeIOUHBIX cpefax 


/OTa O6acTh HayvuHaerTcaA C pacTBO- 
eHHA ocaka Sb(OH);, 70 cBasaHo Puc. 4. VisameHenwe 7). THPOOKCHKOM- 
eo eee UeOUHOH COMM MeTa- naekcop Sb+++ B 3apucumocru oT pH _ pac- 
YPbMSAHMCTOH KUCJIOTHI. B CHJIbHO Wle- tpopa. a — pacrBopsr, comep2ka lve 
IOUHBIX pacTBOpax, pH 14, nomwyyaetca 0,02 N NaF, 6 — pacrsopn, cone 
(OPOIO BbIpaxKeHHad KaTOHaA BOJ- ee | Tau oe 3 Tie Obie ae 
ia pH m,=—1,270 B uM aHOmHaA e els A a ; ae 

aga LL ty) = ; ; £4oy-> A 

OIHa IPH mm), = —O0,355B, Medopmu- - Sipe cee ait oie 
yyeMaw CBOCOOPa3sHbIM MaKCHMYMOM. st re , OH 
3BICOTbI JByX BOJIH OTHOCATCH MexKAy 
06010, Kak 3:2 (puc. 3). Cet 

Katowuaad BowHa avasnormuna onmucanHoi KauupKosolt (*) 4 Koapr- 
otpbom u JIvnreiinom (*) BomHe B 1M NaOH. _Tax Kak KOHUeuTpalua F na 
lee He BJIMNKeT, OYeBHAHO, YTO 3/IeKTPOJHbIH MeXaHH3M OJMH HM TOT xe 
bOZ + 2H,O + 3e = Sb° + 40H. 

AvHO.Haad BOMHA NO BUY HNO 3HayeHHIO ™), aHaJIOrMHYHa OTMCYCH- 
of Koun (4) B meOuHbIX pacTBopax TapTapaTa (7%, = — 0,3608). Tak Kak 
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B oTcyTcTBHe F nojwyuHsich Te Ke pesyJIbTaTbl, MbI MpeqnosaraemM avOjHyt0 
peakIHto: 


SbOy -+ 20H- = SbOy + H,O + 2e. 


MexaHu3M peBpPaMleHHA OTAeCMbHBX KOMNMeCKCHHX POpM] 
Sb*** npu usMeHneHuu pH pacTBopa 


B cnubnoKucmoH cpege (g0 pH 2—3) vonpt F caa3anp B Bue HF w) 


HF,, a Sb*** cpo6ogup. Tipu noppuuexun pH, axTtuBHocrb F BospacraeT W 
cosfaoTcn ycJloBua Ama o6pasoBpaHua [SbF,]”~. On ctToek fo Tex Mop, 
M0Ka COOTHOIMeHHE Q5,,/a,- He CTaHeT PpaBHBIM 10°8, nocme uero HauMHaeT- 


ca ero rugponns. TIpexge scero woHubt F- 3amelaioTca MoJleKysIaMH BOI, } 
yTO BefeT K OGpasoBaHuIo Sb(OH),. Tlocaequui yuacTByeT B paBHOBeCHH } 


[Sb (OHs) ,]*** = [SbOH2),_4 (OH)]|** + Ht, 


KOMIJI€KC HeECTOeCK MH UPH CTOAHHH Pa3sJlaraeTCH MO CXeMe 


[Sb(OH2),_, (OH)|** + [Sb(OH2),_, (OHg)]* > [Sb(OH2) ,_ (OH)s] + Sb(OH)s | 


TlosToMy B CBeKeIPHPOTOBJICHHbIX PaCTBOpaX HaOwOfaloTca OoubuIMe KOJI | 
yecTBa [Sb (OH,)p,-1 (OH)]*™* u nuutoxupre [Sb (OH,)p— 3 (OH)sI. Bo3MoxkKHOo | 
HM HasmuMe HeOombuIMx KomHMuecTB [Sb (OH,),-,(OH).]*, Ho nocmequni | 
jaeT CaMOCTOATEJbHON BOJIHbI, TAK KaK BeJIMUHHA TH, YHETO OUCH OJIM3Ka K Ta jj 
KoBoH y [Sb (OH,),-, (OH)]**. pu crosnuu iporedned TMccouualua C OT- 
ULeNJICHHEM BOLI, IPH¥emM MefVIeHHee BCero cOBepllaeTcA MepexXO OT BIOPOH | 
K TpeTbeli cTeleHH HM B pacTBOpe yxKe Npeo6mayaioT H3MepHMbIe KOJIMYeCTBA | 
[Sb (OH,)p-2 (OH)2]*, Matomjero camocTOATeIbHY!O BOJIHY. f| 
HaOstoqaemble ruqpo- HW THAPOKCHKOMMJIeKCbl HeECTOHKH HM MOryT paccMaT= | 
PUBATbCA TOJIbKO Kak IIpoMexyTOUHbIe (bopMbI rugpomusa [SbF,]~~. Oxu no- 4 
JYYaloTCA TOJbKO, €CJIM HCXOJHTb M3 TOTOBOTO KommeKca. Takum oOpas3oM, || 
lipucyTcTBHe HOHOB F OOs3aTeIbHO, XOTA OHH HW He MpWHHMalOoT Henocpe,= 
CTBEHHOrO yuacTHA B OOpa30BaHHH THApOOKCHKOMMJIeKca. 


XMMMKO-TeXHOJIOrMueCKHH =MHCTUTY1 Tloctynuso 
Coun, Bomrapua 21 VII 1957 


UWHMTHPOBAHHAA JIMTEPATYPA 


iP. W. West, IF. Dean, E.I. Breda, Collection, 13, 4 (1948). 2? K. Kaa 
cir kowa, Collection, 1, 477 (1929). CN alee Koabtrodd, Tox. Idx. JI uw Hg 


reitu, Tlomsporpapua, M., 1948, crp. 256. 4 D. Cozzi, Anal. Chim. Acta, Ne 4, 204, 
300 (1950). 
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Hoxsayge Akagemuu nayx CCCP 
1958. Tom 118, Ne 4 


XHMHA 


Yaex-Koppecnonzent AH CCCP Buxt. HW. CIMUbIH, A. B. JIAMMLLKMH, 
P. HW. AMCTOBA, J. HHWIAHOB un B. A. MUEJIKHH 
WM3Y4EHWE HUSOTORHOFO OBMEHA KUCJIOPOA MEXQKALY 
TAMKEJIOKUCJIOPOJHOKM BOXOM WA HEKOTOPbIMU 
HHOBATAMH HW TAHTAJIATAMU 


D IpOBeCHHbIX PaHee HCCeHOBaHHAX (1+) NO OO€3BOXKHBAHHIO Pa3/IMUHbIX 
OaTOB MbI H3y¥aJIM XapaKTep CBA3AHHOH BOJbI B STHX COeqMHeHUAX. YnoMa- 
ie padorsl MMeCJIM CBOeCH I[eJIbIO BbIACHEHHE POM BOJbI B CTpyKType u3y- 
bIX COJI€H, MOCKOJIbKyY MM IIPHNHCbiBaeTCH pa3zinuHOe crpoenne. Ja 
Gatos Cro (°) mpeqoxwun oOuyo popmyay Me,H,[(NbOs)12(OH),] - nH2O. 
‘KOIbKO WHbIe CTPyKTypbl ObLIM oMucaHbl B padore Buxymaiicepa (°): 
3l(NbOs)12(OH)4] - nH2O wu Hy, [(NbsO,,)4]. Crpoenue TantanaToB, 10 MHe- 
Aupepa (*), omuchipaetca dopmysioH Me,[Ta(TaO.s)4] uv pomb Bobi 3yecb 
yntbiBaeTcd. Xaua, Hor u Bunymalicep (*), ucxoqa uz npeqnonoxwenus 
vAKMeCTBe CTPOeCHHA HHOOATOB HM TaHTaaTOB, MpeIOKMIM CTpyKTYpHY!0 (op- 
y Me,,[(Ta,.03¢) (OH)4l - nH2O. Ha ocnopanun pextrenorpadnyueckux 
efopaHuh JIuuaKsucr (°,!°) Hallet, ITO CTpyKTypHOH ekunuleH reKca- 
)OATOB H TeKCaTaHTalaTOB ABIAIOTCA HOHBI (Ta,O,,)* au (Nb,O,,) 8. B usy- 
HbIX CO€MHECHHAX HM He ObWIO OMpeeseHO MOMORKeHve BOLI HW KaTHOHOB. 
Bce npuBeeHHble CTpYKTYpPbl, KPOMe yMOMHMHaeMbIX B paGotax JIMH_KBUCTA, 
ii WIM MHO Mepe OnuCcbIBadA MOBeeHHe COJeH Ip HarpeBaHHu, He KaCcaloTCAa 
akTepa CBA3H M@KLY WeHTPaJIbHbIM ATOMOM M aTOMaMH KUcMoposa. Ilo Mue- 
Hosauxkoro (1!) B HHOOaTax VM TaHTaslaTaxX CBA3b C KHCJIOPOJOM B OCHOBHOM 
SponouapHas. 

Jisoe u3 nac, copmecrHo c Bacuabespim (27), MCHONb30BaIM M30TOIHDILi 
(a JIA U3YYCHHA CTPYKTYPbl OMHOTO V3 BaxKHeHIWIMX AKBOMOMMCOeAMHeHHH 
‘pppamMa — NMapaBobdpamata HaTpuA, a Takxe HOPMAMbHOrO BOMbdpamata 
‘pu. Hamu Opisio pelieHoO MpMMeHHTb STOT MeTOA JIA W3y4eHHA CTpoeHHA 
[OTOPbIX HHOOATOB HU TaHTalaToB. 

Vcxogupie Hu06aTbI HW TaHTalaTb! ObIIM MOJyYeHbI 10 ONMCaHHbIM paHee Me- 
am (}-?,15), Anamus3bl, MpOou3sBeeHHble OObIYHbIM ITyTeM, MOKasaJIH CJleLyrouLui 
ii coer: 


nmeutaTanrasiaT natpua — 6,88 Na,O-5Ta.O;- 29,120; 

| rekcaTaHtTasiaT HaTpHa — 3,92 Na,O-3Ta.O;:26,1H20; 
| rekcaHuobaT Kasua — 7,04 Ks0-6Nb20;-22,0H.O; 
MeranHHobarT Kaaua — 0,96 K2O-Nb.O;-4,36H20. 


Jia mpoBeyenua onmbiroR U30TOMHOTO OOMeHAa MPMMeHAaCh BONA, OOOrallleH- 
ino O' (comepxaBuiad 1,28 ar.% O'*). OOMeH usy4aIcA MpH TeMMepatype 
C HACBIILCHHBIMH paCTBOpaMM MepeYHCJIeHHEIX Ble Coed. Bpema oOmena 
BCeX OMbITaX OblIO paBHo 5 uac. PacTBopbl uccseyeMbIx Cosel, BCNeCTBHe 
[pouIH3a, UMeIM WeloyHyIo peakunio (pH=11—12). MeroquKka npoBeyenna 
ITOB ONMCaHa B OJHOH M3 WMTHpOBaHHBIX pa6or (7). 
B ta6a. 1 npuBogatca pesybTaTbl U30TOMHOrO OOMeHa KHCOposa Mex Ly 
Ol WH TaHTaslaTaMH HaTpusA BMeCcTe C paCC4UMTAHHBIMH 3HAYeHHAMM COsepxKa- 
1 Ol B pacrBopuTeste nocse NoHOrO OOMeHa. Kak BUAHO 43 TAOJHILI, B M30- 
BI] OOMeH BCTYMaeT He TOMbKO KNCMOPOACBASAHHOM BOMbI BSATHIX TAHTAaa- 
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colepxanua O18 B Boje nocse OOMeHa C TaHTaaTOM HaTpUA XapaKTepH3ytoT 
3aMeTHO Ooulee HU3KUMH, 10 CpaBHeHMIO C paCCUMTAHHbIMH, 3HAYeHHAMH. Y Kase 


Ta6auna 1 


H30TonHbl OOMeH KHCOpOa Mex Ly TAKeJIOKHCJO- 
powHOH BOOH M TaHTaJlaTaMH HaTpHaA. 
(Comepxkanuve O18B ucxogHol Bowe 1,28 aT. %) 

(Temnepatypa 95°) 


BsaTpre KomH- | CogepskanHe O' B Boje 


a yecTBa (Lr) nocye onbira (aT. %) 

& 

<I BbIUVHCeHO AIA M0 sI- bja 
3 Horo OOMeHa O?8 co} Halize- 

g CouIH | BOMB | gcem KHcnOpozOM | HO (a) 


com“ (b) 


IIpenapat Ne 1 — comb 3,92 Na,O-3Ta,O;5-26,1H20 


1 |0,0630)2 ,0150 ie PACs 1,22 | 1,04 
2 |0,0609/2,0410 Ti aera | Sk Oe 
3 |0,0647|2,0219 eo 1,24 | 1,02 


[[penapar Ne 2 — comb 6,88 Na,O-5Ta.Q;5-29,1H2O 


1 |0,0390|2 ,0184 ihacadl 1227 A 04 
2 |0,0375)2 ,0373 iL Zall 123) 4,03 
3 |0,0363/4 , 9866 1.27 1,23) 103 


Me€HE€ BbICOKHH MOJICKYJIAPHbIH BeC HHOOATOB, MO CpaBHeHHIO C TaHTasaTaM | 
TIpHBOAMT K Takomy pa3suMuuro. Uro KacaeTCA H3yYeHHbIX TaHTaaTOB, OHH 
3TOM OTHOIIeHHH pvOMMKAaIOTCA K aKBONMOMHBOMb:paMatTam. 


Msotonuptt OOMeH KHCJIOpOa MexKAy TAKeMOKHCOPOAHOH BOZOH 
WH HHOOaTaMuM KawIMA. (Cogepxanne O!8 B ucxogHofi Boge 1,28 ar. %) 
(remuepatypa 95°) 


HbI€ OTKJIOHEHHA JIexKAaT BHE TI 
JeOB OLIH6OOK OMbITa, MOCKOJIbEI 
olmmmO6Ka B OMpeselteHuu coxepx| 
uua O'% cocrapaana +1% ord 
Mepsemol BeHunHBI. [losyueHHt| 
Ppe3ybTaTbI MOXKHO OODbACHHY) 
(PpakIMOHHpoOBaHHemM H30TONA KH} 


O6oralleHHA COM TAXKEIBIM H3| 
TONOM KHcoposa. Tlogqo6xoe a} 


pamata Hatpus (/*) H HeKOTOpE 
TPeCXBaJICHTHbIX HOHOB (14). q 
Kak BHHO M3 JaHHBbIx TaOJ. | 


MOJIHbIM ~=©=OOMeH | 
BOJbI-PaCTBOPHTeA CO CBA3AHE 

BOO HM C AHHOHAMH B3ATHIX COME 
OyHakO Ip 9TOM He HaGsI0Laenh 
O6oralleHHA COM THXKebIM M3) 
TONOM KucOpogqa. Tlo-BuyquMo 


AN ANG JIsPh IT clears 
| 
4 
{ 


BaaTbie KomuuectBa (r)| Comep2kanne O** B Bose Tocse 
onbita (aT. %) ‘| 
BHIYHCIeHO Aa MOsHO- 5 
2 ro o6mena O28 cja bia | 
s Halil e- / 
3 comu BOJBI 
5 ¢ Boot co BCeM HO (a) 
KHCIOpO OM 

Z oe ees tae : | 

IIpenapar Ne 1 — comp 7,04K,0-6Nb.0;-22,0H,O 
4 0,2196 2,0070 26 120 RAE le ile 0,99 
2 OM22ei 2,0165 1,26 123 WE PP |p al OS} 4,04 = 
3 0, 2296 2,0141 1,26 123 Ayo. | ele OR, 4,00 

IIpenapar Ne 2— comb 0,96K,0-Nb30;-4,36H.O 
1 0, 2385 1,9910 4,26 128 ees (I AN OW 0,99 
2 0, 2223 2,0032 (26 d23 TO 4,00 
3 0,2190 1, 9439 126 is: si 4,0 1,00 


IIpopeqennoe uccieqoBaHve MOKasbIBaeT, YTO B H3YYCHHBIX COeIMHCHHAX - 
HaTpHA, 


NeHTAaTaHTallaTe W YTeKcaTaHTasaTe 


rekcaHvoOaTe Ww MeraHHo6al 


KaJIMA — BCe aTOMbl KHCOpOla COeH HM CBASAHHOM BObI AOCTYNHDI LIA U3 
TOMHOrO OOMeHa C BOJoH-pacTBopuTenem. V30TonHbIit o6MeH Kucopoyqa MexKy 
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M WM W3SYYCHHBIMM COAMH MPOMCXOLHT CpaBHHTebHO ObICTpO HM B TeyeHHe 
C. yKe flocTuraetca paBHOBecue. 


Wucruty?T dusuueckolt xumuu Tlocrynusio 
Axkaylemuu HayK CCCP, 25 VII 1957 


OBCKHM TocyapcTBeHHbIt yHHBepCcuTer 
um. M. B. JlomoHocoza 


UWHTHMPOBAHHAA JIMTEPATYPA 


A. B. JanuuKkud, B.A. Dluenxun, Burt. VW. Counun, JAH, 105, 1262 
) 2A. B. Janunkuit, A.C. Wamuuxusg, Becru. MY, Ne 10, 91 (1955). 
B. JIanuuKkund, Buxt. W.Couusn, B. A. Wueaxkun, lO. I.Cumanuos, Kypu. 
| XuM., 1, 1776 (1956). *-B. A. Tluenxuun, A. B. JlIanunkui, Buxr-H. Cnu- 
i, 10. Il. Cumauos, )Kypu. Heopr. xum., 1, 1784 (1956). ° P. Siie, C. R., 203, 1001 
meer. Wind maisiser, Oster.. Chem. Ztg, 45,201, (1942). .7.G. dander, 
mecw monet 415 201 (1928) * F. Hea lila, Av Neth, Fo Windimajis sen, Zs, 
te 104, 161 (1942), * I Lindqvist, Ark. Kemi, 5, 247 (1953). 1° Il. Lindqvist, 
ronsson, Ark. Kemi, 7, 49 (1954). 1! W. Nowacki, Helv. Chim. Acta, 25, 
1942). #2 Buxt. W. Couusnuy, P. WH. Auctosa, B. H. Bacuabes, JAH, 104, 
M955). 18 Buxr. H. Cnuusunsz, H. H. Wasposa, )KOX, 26, 1258 (1956). 1 I. P. 
met, H. J. Tawbe, J. Chem. Phys., 19, 603 (1951). 
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Jloxanano Akafemun nayk CCCP 
1958. Tom 118, Ne 1 


XMMUYECKHH COCTAB MAXAUKAJIMHCKOH HE®TH 


MaxaukasIMHCKoe MecTopoxkeHHe Hedru Haxogutca ua I]pnkacnMiice} 
HH3MeCHHOCTH B BYX KHsOMeTpax K tory oT r. Maxaukana. Hedrb 3ameraert B 
CUaHbIX IlacTaX YOKpakCKO-CMMpHamHCOBbIX OTNORKeHUA cBuTsl I. 

OG6pasen, oro6pan 26 IX 1954 r. m3 cKBaxunbl Ne 92. 

Mu3uUKO-XHMUUeECKAH XapakTepucTtuka 


‘% H S N40 
86,36 13,48 0,24 0,08 
86,23 13,67 0,08 


a ere, C —-23,5 T. ma. mapapuna, °C 
Cogepxkanue, %: Koxe (m0 Konpagcony), % 
acdaJIbTeHOB 0,92 KucaoTHoe YHCJIO 
CMOJI AKIWHSHBIX 12,0 Cofepxkanve dpakyHi, %: 
CMO CHuIMKareseBbix 6,8 no 200° 
napaduna 5,8 no 300° 


Mceneqopanne BA3KOCTH He(THu Halo CHLeTYIOUuLWe PesyJIbTAaTHI: 


Ba3kocTb npu 10° mnpu 20° mpx 30° npn 40° npa 50° 
Kunematuyeckas, cer 15,27 8,87 See 3,82 1,47 
YcusosHaa, °E (mepecu.) 2,40 1,66 1,44 4,37 4505 


H, kur. 45° 120° 140° 150° 180° 200° 220° 240° 260° 280° 
O6nem, ma 12 48 S4 26 80 734°) 9385 acne 


Maxaukasuuckaa Herb CKBaxuHEI Ne 92 orHocHTca K THUY Hedreli, cop] 
KAMNX OOMbUIOe KOMMUeECTBO OeH3HHOBbIX paki (27,2%). Huskaa mil 
HOCTb, CpaBHUTeJIbHO HH3KaA CMONMCTOCTh (12% aKIM3HbIX CMO) HM Mal 
cofepxKanne KoKca mo Konpagcony (1,57%) pH QOBOMbHO BbICOKOM KOJIE| 
crBe napaduna (5,8%) Jalor OCHOBaHMe OTHECTH STY HET K BECbMa JI€rKUM BI 
TAM CMelIaHHOrO OCHOBaHHSA. B cooTBetcTBuu CTOCT Hedtbh oTHocuTca K Mé 
C€PHUCTbIM, MaJIOCMOJIMCTBIM, NapaPHHOBbIM HedTAM. 

Ilo o611uM cBolicrsam Herb Gu3Ka K Apyrum Hedram Jlarecrana. 

J\1a nowyyenns ppakuwi, HeOOXOAUMBIX TIpH JambHeliem usyyeHnn, He 
rHaHo Ha NpHOope Tagackuna okono 9 m Heru. Ppakunu, BbIKUMaIONIMe 
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)°, OTOMPauCb Tip aTMocdepHoM JlaBeHUH, a BHILIe 200° — pH aBslenuax 


-5 MM pT. ct. IIpu orGope serkux cpakunit (qo 95°) npuemuuKu oxsmaxKaucb 
eCbIO JIbJa C MOBapeHHOH combio. Ta3 He or6upaucs. 


Beu3HHOBLIe Ppakuuun Hnegru 


Tpynnosok xumuueckul coctas dpakuul onpesenamca MeToyoM 
AJIMHOBBIX TOUeK. Y JaJleHHe APOMaTHYECKHX YIvIeEBOLOPONOB MpoUsBoUsOCb Cep- 
KMCJIOTHBIM H ay{COpOIMOHHBIM MeToamu. B nepBom cilyuae (pakwun o6paba- 
Bauch 3'/, oOpemamu 98-—99% cepHo KucOTHI B TeveHne 30 muH. Bo Bro- 
M H3BJIEUCHHE APOMATHYECKHX YIVICBOLOPOOB NPOWSBOAMOCh B CTeEKJIAHHBIX 
JOHKAaX, 3aNOJIHCHHBIX CHIMKarenem Mapkuv ACK-100, mpeaBaputTembHo BbI- 
(IeHHBIM mpH 150—155°, B reuenne 5 uac. Yaanenue napadHHoBbix u Hacpre- 
BbIX YIJIEBOMOPOROB C NOBEPXHOCTH aCOpGeHTAa OCYIULECTBAAOCb C MOMOLLbIO 
ONeHTaHa, Aa APOMATHYeCKUX — C MOMOUIbIO MeTaHoa. M3onenran oTronsuca 
@pakunh Ha BOJAHOH OaHe B TOKe CQ,. 

OTKOHeCHHUA B BeNMYHHAX AHHIMHOBBIX TOYeK Tymaxcy, HAMeCHHbIX Mocie 


apOMAaTH3allMu (pakiWMH OOOMMHM MeTOZaMH, Jexkanu B Mpenenax O—O0,6° 
ma. i). 


Ta6auna 1 
Tpynnosoi xumuyueckuit coctas dpakuun * 


Cojep»xaHHe yr JeBOJOpOOB. 
BEC. G.™ 


| or ne T (maxc) 
Iipemensr | Burxog 


KHNeHHA Ha HadTeHoB 
dpakuuh, | Heth, 
Corn 


% | wexon. | anne, [MSA] ReaPeIucxoms,| Bearer] tiee-| Guio- | meer 
HbIX 
H. xun. 60) 2,7 | 
| 8,4 | 53,1 | 38,5 ; 
60—95 | 5,41 |0,7113/0, 7034]4 , 4409/1 ,4045] 49,9 | 57,2 | ts | zee | Soo | 15,7 
13,9 | 50,0 | 36,4 
95—122| 4,7 |0,7464)0,7303/4 ,4189|1 4108] 48,6 | 60,2 | F°> | =r@ | Sqcg | 16,7 
| 16,8 | 50,0 | 33,2 
|| 122150] 4,9 |0,7639)0,7489/4 ,4278|4 4463) 50,8 | 64,4 | g2°5 | tg | Sate | 72 
ea | 21,6 | 50,9 | 27,5 
|| 150-200] 9,9 |0,7882\0, 7685]4 ,4381]4 4267) 56,2 | 70,6 | 55° | sa-a | Taco 


* Hal ueptoH — paccuvTaHo MO aHHJIMHOBbIM KoSs@duunentam TposHMM (2), nox uep- 
—T0 HOBbIM koasdduunenTam, npeznowKenHpM I]. C. Macnopprm u B. YW. Kononanuon. 


Jia Bcex 6eH3MHOBbIX dpakUui xapakTepHO BbICOKoe (mopayKka 50%) 
ep2KaHe Mapa*vHOBbIxX yrueBofopoyos. CosepkaHve apoMaTHyecKHXx TORE 
BOJIbHO 3HaUHTeIbHO, IPH4eM OHO 3aMeTHO BO3pacTaeT MPH Mepexose OT HU3- 
x (pakuui k BbIcuuM. CoflepxKaHue HadbTeHOB MeWICHHO YObIBaeT C yBemM4e- 
fem TeMMepaTyp KumMeHHa (ppakuuh. Cpequ HadTeHoB MpeoOMaawr NATHWIEH- 
re. IlecruuneHHble HadbTeHbI COCTAaBJIAIOT MeHee TIOJIOBHHbI BCeX HadpTeHOB 
I] p@pakuui u HeOombutyro uactb II] dpakuwun (ecu TOMbKO reM3aMellleHHble 
HKjloreKkKcaHa He COfep2KaTca B Heli B 3HAYHTebHOM KoMUecTBe). JLaHHble 
COJepKaHHIO WeCTHWICHHbIX HadpTeHOB MOMyUeHbI MeTOMOM KaTaJIMTUYeCKOH 
THApOreHusalluu JeapoMaTu3upoBaHHBIx dpakuuh mo H. JI. Semunuckomy 
u 300 -+-5° nam Karamu3atopom: 20% Pt + 2% Fe ua yrue (?). 

TlomHble aHHble OMbITOR KaTasIHMTHYeCKOM JeruAporeHusalluu MpuBeeHbl 
#a0A. 2. 

B coorsercTBHv C rpyMMoBbIM XHMHYeCKHM COCTaBOM OeCH3HH MaxaukKaJIHH- 
‘oH He*pTuH cKBaxkKuHEI Ne 92 orHOCHTCA K OeH3MHAaM CMellaHHOrO THMa MeTaHo- 
dbreHo-apomatuyeckum. Ilo cpaBHeHuto Cc OeH3HHaMH Apyrux MarecTaHCKUx 
Te OH COJep2xKUT Gosee BLICOKHH MpOMeHT APOMATHYeECKUX YIVieBoROpoos. 


114 


Ta6Oauna 2 


KaranutTwueckaa Jerufporenusalud SeH3MHOBLIX dpakuAli 


a 
20 if Coyepxanne rekcarHy- 


ED poapomaTHuyeckux, % 
Ne Ipenenbi 
qppak-| KHNeHHA 
uy | dpakunH, L if noma 
_ | Keapoma- Herug-| Heapo-| yexonn. Reap 
ee HCXOJH. seed Tus. |4CXOAH:) pupos.| MaTus. as THS. 


I 60—95 | 1,4045 | 1,4110 | 1,3980 | 57,2 | 49,0 | 63,0 15,7 17,3 
I] 95—122| 1,4108 | 1,4200 | 1,4090 | 60,2 | 53,5 | 68,0 16,7 19,1 
III | 122—150] 41,4173 | 1,4245 | 14,4135 | 65,0 | 62,8 | 69,4 7,2 8) adh 


ei cna ae re 

Muaqusunyanpun it Xumuueckui cocTas. lis nosy uel 
HUA KaveCTBeHHOM XapaKTepucTHKH HHMBULyasIbHOrO XMMMYeCKOFO COCTAB 
6eH3HHa OblIM MeapoMaTH3upoBaHbl HM MeperHaHbl B KooHKe ( 26 T. T| 
g@pakxunuu 60—95° nu 95—122°. Y3xue (1—5°) mbpakwun, oTOOpaHuHble B Mpede} 
max 60—97°, cocrapuitu 10,1 06.% Ha Hers. PaBHOKHNALIMe M OM3KHe Ni} 
cbusu4ecKHM CBOHMCTBaM MOFOHbI OOBeEAMHAIMCb HM NOMBepraiWCh aHaH3sy MN} 
cmekTpaM KOMOMHALHOHHOrO pacces HHA. 

CrekTppl cbororpadupoBamHcb Ha 3-IIpH3MeHHOM CTe€KJIMHHOM CileKTporpaq 
MCi-51 c kamepot f = 270 mm. Bo36yxqatouleH paqualluel ClyxKua pTYTHa 
WMHUA 4358 A, BbIeAeMad HAaCbIILeCHHbIM BOJHBIM pacCTBOPpOM a30THCTOKHCIOT| 
HaTpHaA. Konuuecrsenias OlleHKa MpoOH3BO_uacb No OOWeNpHHATON coTorpé} 
qbuuecKoH MeTofuKe (°) myTemM cCpaBHeHHsl MHTeCHCHBHOCTH JIMHMM onpel 
JIA€MOTO KOMHOHEHTA C HHTCHCMBHOCTHIO JIMHHM CTaHJapTHOFO BelleCTBAa, B Ké 
yecTBe KOTOpOrO Obl MpHHAT MeTHJIIMKIOreKcaH. 

B pesysbTaTe uccleqoBaHua BO cbpakunax 60—97° 6niI0 onpegeneHo 18 HE 
WMBYMAyasIbHbIxX yruleBoyoposos (Ta6n. 3). Cpequ HUX OKa3aHCcb Ba Napi)) 
(WHA HOPMAJIbHOrO CTPOeHHA, BOCeMb H30MapaduHoB, ABa yrueBoloposa pas 


Ta6Oauna 3 


S | 
VnAuBuyasbHble yruieBoXoposb! SCeH3HHOBEIX (pakWHH (MO cMeKTpaM KOMOHHALHOHHOrO — 
paccesHHA cBeTa) | 


ConepmanHe, 06. % 


Yraeso Te KYM. o 
EER e = se Babee She Ha HepTb | 
: 
2-MetusneHtTaH 60,27 
3-MerusanentaH 63,28 6,5—7,8 0,64—0,77 
n-Texcan 68,74 16,7—17,8 165 —— ene 
MertuauuksonenTan TL tertl 3,6—4,9 0,36—0, 49 
2,2-J.umeTuineutaH 79,20 1 ,8—2,4 0,18—0, 24 
2,4-].umerusinentan 80,50 4 ,8—2,4 0,18—0, 24 
LlukorekcaH 80,74 3,0—3,6 0,30—0,36 
2,2,3-TpumeTus6yTan 80,87 no 0,3 yo 0,03 
3,3-J.uMeTuuimenTan 86,07 cue br Ce TbI 
1,1-TumetuimHkK IonenTan 87,85 4,2—1 8 0,12—0 18 ai 
2-MetuurekcaH 90,05 4,4—5,1 0,44—0,50 
Tpanc-1 ,3-]HMeTHJIMMK JIONeHTaH 90,77 
Luc-1,3-quMeTHauHK sONeHTAaH 91,72 9,8—10,1 0,97—1,0 
Tpauc-1,2-2uMeTHJIUMKJIONeHTAaH 91,87 4,7—5,4 0,47—0,53 & 
3-DTusmenTan 93,98 qo 0,6 no 0,06 
nx-lentan 98,43 9,4 0,93 
Luc-1,2-numMeTHIUMK ONeHTaH 99,93 CJIe bt cse bt 
Metuamuuknorekcan 400,93 69> fo 0,68—0,74 
I | 
| 
Cymma 70,7—79,4 | 7,01—7,85 
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morekcaHa HM IMeCTb WUKMOMeHTaHOBHIX. KonwuecTBO 9THX yreBosoposor 
aBilxeT IpHMepHo 71—79% Ha dpaKkuuto. Tounple cosepxKaHuA OTIebUbIX 
-BOMOPONOB HU COOTHOMIeCHHA MexKly rpynmaMuW MX He CMOPIM ObITb yCTAaHOB- 
I, TaK KaK HeKOTOPble YaCTOTH! BO (PpaKUMAX OKa3asIHCb HepaciuMdpoBan- 
MM OTJebHbIe y3KHe PpakWMH He ObIH aHasu3HpOBaHbI. Tak, BCeyCTBHe 
oro OObeMa He H3y4aNINcb (ppakuuu: 7V—73°, 73—75°, 82—87°. Bua- 
pA STOMY HalieHHOe KOJIMYECTBO WHKJOreKcaHa, HaNpHMep, OYeBHAHO He- 
IbKO lIpeyMeHbINeHO. To xe CeLyeT 3AMETHTb NO MOBOMY H-Frelltana HW MeTHI- 
morekcaHa, KOTOPble YaCTHYHO NOMA B LaHHYIO (paKkIlHIO U WOK OTO- 
bCA C BDIMeEKHMAILeM. 

[eM He MeHee, NOMYYCHHBIe Pe3YIbTAaTHI MOSBOMAIOT C HECOMHCHHOCTbIO CUH- 
» 4TO HHMBYLyaJIbHbl- XMMMYeCKHH COCTaB MaXauKaJIMHCKoro OeH3HHa 
1eTCA THMHUHBIM JIA Oe€H3HHA CMelWIaHHOrO TuNa, B KOTOPOM MapaduHoBble 
BOLOPOAb! NpeocOalaroT Hal, HacpreHOBbIMN. 


Tlocrynusto 
12 VI 1957 


HWMTHPOBAHHAH JIMTEPATYPA 


XHMMYeCKHH CocTaB HedTeli Mu HepTAHbIX MpofyKTos, 1935. * HW. A. Mycaes. 
Pilani e ep ie TAI. 88, Ne i 7 (1953). 2. ©. Wann coe pa, I VAC bh a= 
truH, M. M Cymuuecxku i, OcHopuble napaMeTpbl cieKTpoR KOMOMHaLMOHHOrO pac- 
If yruesotopoxos. 1956 
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Lok aa br Axanemun nayk CCCP 
1958. Tom 118, Ne 1 


XHMH, 


M. ®. WOCTAKOBCKMM, 9. C. WAMHPO u JI. H. UIMOHHHA 


XJIOPHPOBAHHE JWMAWETHJIEHA 
CHHTE3 FEKCAXJIOPBYTAMEHA-1,3 ij 


(ITpedcmaeaeno axademuxom A. B. Tonaueeom 2 VIII 1957) 


Peak ranouqupoBaHHA [MallerusleHa XOpowlo usy4yeHa Ha MpuMepe Mp) 
coequHenusa Opoma ('). OrHocuTebHO XJIOPHpOBaHuA B JMTepaType COOTBE) 
CTBYIOULMX JaHHbIX HeT. 

B wacrosujem coo6uleHHu onmucaH pa3spaOoTaHHbi HaMH ClocoO xJOpu 
BaHHA [MalleTHIeHa B Cpefle YeTbIpexXXJIOpHCTorO yrulepowa MpuH Temmepary), 
or —30 qo —25°. Peakiua MpoTeKala Cc OO6pa3s0BaHWeM 2MAKOrO HM KpHCTal 
muyeckoro 1,1,2,3,4,4-rekcaxsiop6yTeHa-2. O reomMeTpwuecKHX 4H30Mep) 
1,1,2,3,4,4-rexcaxmop6yTeHa-2, %KHXKOM HU KpHcTalmHMueckOM, cooOmla) 
Mionep u Xtorxep (*). STH H30MepbI ObIIM HMH BbIJeeHbI NpH UCC IeqOBAak 
raJlOHHbIX CoesMHeHHH OyTaHOBoro pxfa, COpasyiomluxcA B KayecTBe Tj, 
6OUHBIX MpOLyKTOB MpH MpousBocTBe TpuxXopsTHeHa. ABTOPbI yKa3aJH, ¥ 
rekcaxJIopOyTeHbI C XJIOPOM H OpOMOM He pearupyior. 

Ham yalocb MpoBecTH MaJbHeliWee XMOPUPOBaHHe PeKCaXJOPOYTeHOB hj, 
KUM XJIOPOM IO] JaBJIeHHeM H IPH ybTpac*uoueToOBOM ocBenleHuN. B ycs10BH! 
OoubIUOrO USObITKa XJOpa (4—8 H BbILe MOJIeH) MbI He HaOMO{aIH XJOPUHOME 
WM C KOJIMYUeCTBCHHBIM BbIXOLOM MOyuaH OKTaxsopOyTaH. Tlocmemytontee er 
poxJIOpHpoBaHHe OKTaxOpOyTaHa IIpHBeIO K CHHTesy TekcaxJop6yTaqnel 
1,3 — mpofyKTa, OOsayatoulero PANOM WeHHBIX TeXHUYeCKHX cBolicTB. Ha 
co6 noulyYeHuA rekcaxopOyTaquena Ha OCHOBe OKTaxs0p6yTaHa (Nos yYeHHt, 
M3 J[pyrHX MCXOJHBIX MpOAyKTOB Ooee MHOrocTaquHHbIM WyTeM) HMeIOTCA jf. 
TeHTHbIe yKasaHus (*). B Apyroli saaBKe (*) peKOMeHYIOT HeMpepbIBHbIi MpOM}, 
MIpHrOTOBNeHHA TekcaxJopOyTaqueHa Ha OCHOBe rekcaxJopO6yTeHa MU XJO} 
OnucaHbl CHHTesbI TekcaxslopOyTaquena u3 rentaxmop6yTena (°,°). Momyual, 
erO XJIOPHPOBaHHeM MOMMXJOPMeHTaHOB Mp BbICOKOH TemMMepatype H HOpMail 
HOM JlaBsleHuu (“). i 

CieqyeT OTMeTHTb, 4TO OTUeWIeHHe HC] or oxTaxmop6yTana B naTeHTe } 
KOMEHHOBaIOCb BeCTH Ip KHNAYCHHM CO CIMPTOBOH memOubIO. Mbt yOennan), 
UTO STO 8HAYHTEbHO 3arpASHAO TeKcaxsOpOyTaqveH MOCOUHBIMM MIpORyKTél. 
peakitMH, M00 OH B yKa3aHHbIX YCJIOBHAX He UHepTen.  JlelicTBuTembHO, " 
BCeM HefaBHO OblJIO NOKasaHo (*), YTO rekcaxopO6yTaquen Np KHMAYeCHHMY, 
CIMPTOBbIMH HleOUaMH BCTYMaeT B PeaKILHIO, 3aMellast XMOp Ha asIKOKCHrpyh| 
C OOpasoBaHHeM MepXJOPUpPOBaHHbIX BHHWIOBBIX H opTosdupos. Met nosty 
NpoBoxun oTientenve HCl or okTaxmop6yTaHa BOAHOCIIMpTOBOH esol 
Mpw TemMiepatype He Bplle 30°. . 


ql 


j 


OKCHeEPHMeCHTANBHAA WacThb } 


f 

J\MalleTuleH Molyyaiu 10 H3BeCTHOM MeTOAUKe, HECKOMbKO BULONSMeHeH| 
B Halle MaOopaTopuu UH MoLpo6Ho onucaHol panee (°). i 

ie XOpupoBaHue AuvamkeTHMeHa NpoBosuAU B mpue} 
C MexaHHueckon MetlankoH. B 100 mua verbipexxmopuctoro yruieposa, oxd) 
JeHHoro 20 —50°, mponyckamM cyxol xsop No Hy2KHOro mpuBeca (B pac! 
144 | 


| 


| 


2 — 3-KpaTHbIH w36nITOK ero). J[MalleTHieH v3 JOByLIKU PaBHOMepHBbIM 
KOM a30Ta BbIAyBaJIH B peaKIMOHHy!O KOOy MpH 2HeprHyHOM TMepemeuiu-- 
HUH BCeH Maccbl. Temmepatypy onbira Ha nmpoTsxKeHnH 5—6 yac. nogsep- 
Balu oT —30 fo —25° u npu oxsaxKeHuu ocTaBiasmn Ha HOUb. Tlocue yya- 
HUA XJOPa HW PaCTBOPHTeIA PeaKIMOHHYIO MaCCy OT2KAaTHEM Ha CTeCKJIAHHOM 
JIbTpe pasfelAH Ha KUAKyO M KpHCTamMuecKyio uacTb. Huxe (Ta6n. 1) 
SJlCHbI PCSYJIbTATbl HEKOTOPbIX OMDbITOB. 


TY aout and 


XJIOpHpoBaHHe AMaleTHeHa 


‘ g Bpixoy, mpoxyKTos peakunu, % 
No Tuauetusaen, Xsop, r/Mon 
“ITA r Ha 1 Timon IIlpuMeuanne 
! WualeTueHa | KpucTasH4. KU KUX Bcero 
4 6 Deal 63 19 82 O6imaa mpo- 
8 5,6 Vel 06,5 23,8 80,3 JOJIKUTE JIb- 
0 6,6 4,2 60,3 18,7 79 HOCTb OMNbITOB 
3 6,8 3,4 47,6 Dee 72,8 25—30 yac. 
6 Dell He i 900 15 Ono 


Kak BHJHO 43 ZaHHBIx Ta6u. 1, oOuui BbIXO NpOAyKTOB peakWuu KoONeO- 
rCA B Upefetax 73—80%, pH 9TOM HeT NpAMOM 3aBMCHMOCTH OT MepBOHa- 
IbHOH KOHWeHTpaluu xopa. Tak xe KOMeOMOTCA HM BBIXOJbI KpHCTaIM4Ye- 
OW WM *WKUAKON yactu (15—25%). Sto NOHATHO, eCJIM MMeTb B BULLY, YTO KpucrTas- 
qeCKHM H30Mep B JOCTaTOUHOM Mepe paCTBOPHM B XKHKOM. 

Ont 4. YcaoBua onbira UM BbIXOLbl MpOAyKTOB Aanb! B Tab. 1. Ilo yya- 
HHH M3 peaKUMOHHOK Maccbl XJIOpa WH pacTBOpPUTeA OcTajocb 28 r 6eloro 
MCTaNNHYeCKOTO TpOkyKtTa. CrmKaTHeM Ha CTeKJIAHHOM (bHuIbTpe NomyuHsM 
9 T CyXuX KpHcTal0B u 6 Tr MacJISHMCTOH wuAKocTH. Kpuctabl Mocre 
OH K PHCTAJJIU3alHH U3 KUMAWero 3TAHOAa NaBHINCb up 78° H MoO aHamu3y 
STBETCTBOBAIH TrekcaxslopO6yrTeny-2. 


Hatimeno %: C 18,69; 18,55; H 1,00; 0,92; Cl 80,39; 80,49 
CyHeClg. Barmuceno %: C 18,28; OME Cl 80,95 


TepaTypHble anupie (7) T. ma. 80°. I]pu xpanenuu 2%uAKOH YacTH oce- 
10 JOMOMHUTEIbHO HE3HAUHTeIbHOe KOJIHYeECTBO KPHCTaJJIMYeCKOrO H30Mepa. 
AJ\KYIO UACTb BCeX OMbITOB OOBEAMHAMH BMecTe, (PpakKUMOHUPOBaIM B BakyyMe 
1oBeprasH lambHelwemy xsopupoBanuto (cM. pas. 2 6). OOrmHO mpuMe- 
AH wupoky!lo dpakunrio 82—90°/4 um. 

2,.CuutTe3 oKTaxaop6ytTtanda. Hapecky rekcaxsopOyrena, pac- 
)PCHHYIO B YeTHIPEXXJIOPHCTOM yrvlepoye, MOMellaIM B aMMyJly Cc NepeTsax- 
4. Tlo qocruxenun HyxXHOrO NpuBeca xopa (4—8-MousApHbI M38ObITOK ero) 
yy 3ananBann. CofepxkuMoe aMilyJl OCTOPOXKHO MepeMelIMBaIM, HB TOpH- 
iTaJIbHOM MOMOXKeHHH aMMYyJbI OCBeLaIN KBapweBoH Mammo (20—25 yac.). 
OKOHYaHHH peakitMu (3—4 cyTOK) aMIMYJIbI BCKPbIBaJIM B 3aMOpO%KCHHOM 
TOAHHM; M3ObITOUHbIM XJIOp HCMapsJIM, PeaKIMOHHY!O Maccy MepeHOCcHJIM B 
tase Mpu6op WIA yasleHHA OCTATKOB XJIOpa M pacTBOpHTeJA. 

a) XnopupoBaHuWe KpHCTaAaAANHUeECKOTO 1,1,2,3,4,4-7 e K- 
xnopoyrena-2.OnuT 14. 25r rexcaxnop6ytena (T. m1. 78°) B 100 ma 
|, 1 65 r 2KUKOrO XOpa sana B amMnywJy. Bec kpucrammueckoro NpofyKTa 
KIN coctaBus 32 r. Tlocme nepBol KpMCTaIIHM3alMu W3 KHMNMAWero CiMpTa 
yeneno 25 r pemectBa c T. mt. 79,5°. CmemanHad mpo6a C HCXOjJ{HbIM 
caxslop6yTeHoM pacnaBusiacb mpH 52—55°, 7. ec. OOHapyxusa peskylo 
IpeccHio; Kak NOKagaJI alaJlM3, CHHTe3MpOBaHHOe BelIeCTBO COOTBETCTBO- 


IO OKTaxsopOyTaHy. 


Haiineno %: C 14,14; 14,08; H 0,69; 0,49; Cl 85,42; 85,23 
C,H2Cl,. Buryucneno %: C 14,40; H 0,60; Cl 85,00 
38* {15 


JlurepatypHble Janupie (*): T. mm. 81°. U3 marounuka OT MepBOH KPHCTAaIH3E 
LMM BbIenMIH eule 4 r KpucTasoB c T. mm. 79°, He WaBline Jenpeccuh Np M1aB 
JIeHHM C OCHOBHBIM mpoxykKTom. Takum o6pa3om, Opim0 BbifemeHoO 29 r (91% 
TeopeTH¥ecKOrO) KpHCTasMuecKoro OKTaxJopOyTaHa. 

6) XnopupoBaHHe KUAKOTO 1,1,2,3,4,4-rexkcaxaop 69 
reua-2. Ont 30. 15 r xH~AKOrO H30Mepa (T. Kum. 82—90°/4 mm) B 5O M 
CCl, u 31 r 2xuyKoro xopa 3anaaiM B amnysy. IIpupec peakiMOHHOH Mac 
cocrapun 4 r. Tlocse —ByxX KpucTamusalnH 3 ropAuero CNHpTa BbIJeJeHt) 
13,9 r (76% or TeopeTHuecKOro) KpUCTaMM4eCKOrO BellecTBa C T. TJ. 79°, Hi 
jlapilero Jlempeccuu TeMMepaTypbl MWlaBeHUA C 3aBEOMbIM OKTAXOpOyTaHOM) 
CHHTe3HPpOBaHHBIM U3 KPHCTaJWIM4eCKOrO H30Mepa. TaKHX OMBITOB ObmvIO MpOBE 
meno 15. Cantsie MaTOUHHKH, OObeMHeEHHbIe BMeCTe, MOKasaIH, YTO Hapa 
C NONOMHUTeNbHO BbIMALaIOULMMA KPUCTaaMH OCTaBaslOcb rycToe HeKpHCTall| 
su3yroureech Maco. TloqpoOupim uccmemoBaHHeM yka3aHHOrO MpoflyktTa Mi 
He 3aHMMaJIMCb. 

3.CuuTe3 rekcaxaop6yTaaueua. 20 r oKxtTaxmopOyTal 
B 200 Mi cnupra noMeulaiM B KoMOy NpHOopa C MexaHHYeCKOH MellaKoH. ITpi 
9HeprHuHOM MepeMelliMBaHUN LoOaBaM BonHO-cnupToBEIi 1N pacrsop NaOk 
lO NOABIEHHA YCTOMUMBOM pO3OBOL OKpacKH PpeaKUMOHHOM Maccbl NO dexoudTa 
JleHHY; pH STOM HaGwHOLaiM Moxbem Temmepatypsl c 20 yo 32—34°. Tepe me | 
WWMBaHHe mposomm«Karu mpu 30° emje B Tevenve 1—1,5 uac. u *uETpoBaH Of 
BbINaBWerO OCakKa XsJopHcToro HaTpHxA. M3 duibTpata B BakyyMe yjaJAd i 
CIMpT, H Mocme pas6aBJeHHA BOLO MpOLyKT peaKWHH OTMeNAIU, pasOaBAMy 
He3Ha4HTeIbHO 2XPHpOM HM CYA XJOPHCTHIM KabiMem. Ilocme pasroHki| 
B BakyyMe nonyuunu 10,4 r (67%) rekcaxnop6yTaqveHa —MaCJAHUCTON Get! 
UBeTHOM XKUAKOCTH C IPHATHBIM TepNeHTHHHIM 3amlaxoM, OOJlaaBuiel CeNyH} 
IMMM KOHCTaHTaMH: T. Kum. 214°/755 mm, 57,5—58°/2 mm, 58—60°/2,5 MMj 


m5 1,5540; 1,5542. 


{| 


} 
i 
\ 
if 


I 
1] 


Hatineno %: C 18,67; 18,79; Cl 81,38; 81,24 


CyClg. Brruucneno %: C 18,42; Cl 81,58 a 

JlureparypHble JaHupie: T. ma. —21°, T. Kun. 215/760 wm, n%? 11,5549] 
9 | 
d® 16820 (5,7); 210°/760 mm, 64—65°/0,5 mm, 13? 1,5531 (°). | 
Muctutyrt opranvueckolt xumuu uM. H. J. 3emuucKkoro Tlocrynuio ; 
Akaylemuu HaykK CCCP 24 VII 1957 


UWHTHPOBAHHAS JIMTEPATYPA 
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PHSHYECKAA XHMH A 
Tl. A. AKMIUMH, JI. B. BAJIKOB u B. M. TATEBCKMM 


JJIEKTPOHOFPA®HYUECKOE MCCJIEJOBAHHE CTPOEHHA 
MOJIEK YJIbI_ XJIOPONPEHA ; 


(ITpedcmaeaeno axademukom H. H. Cemenosoim 3 I 1957) 


CrpykTypa OyTaqveHa M ero MpOW3BOAHEIX, ABJIAIOWLMXCA OCHOBOM MpUpor- 
< H CHHTeTHYCCKUX KaYYYKOB, MpecraBsaerT OOIbUIO HHTepec AA Teopnu 
OCHHA OPraHHYeCKUX COeAMHEHHU MH WHpOKO OOcyxKaeTcA B MHTepaType. 
OcHOBHbIMH JHCKYCCHOHHBIMH BOMpocaMu SABIAIOTCA — COCTOMHHe eHHNY- 
-C—C cBa3i, Haxofsilelica Mex]y JBYMA JBOMHbIMH CBA3AMH UM MOBOpoT- 
W30MepuA BOKpyr STON cBa3u. PaciipocrpaHeHHoe mpescTaBJeHHe O MOCKOH 
(burypauuu MOIeKyJI C CHCTeEMOM CONPSAXKeHHEIX JBOMHBIX CBA3eH HaXOUT 
TBep2KeHHe TObKO B HEKOTOPbIX MPOCTeHILNMX COeAMHeCHUAX; B OOLLEM CJy- 
y MOJeKyJI JMCHOB M UX MPOH3BOHBIX BO3MO%KHO CYLLeECTBOBaHHe NOBepHy- 
M3OMe€POB C HeIWIOCKOM CHCTEMOHM CONpAXKeHHBIX JBOMHEIX cBa3eli. To- 
OTHAA WH3O0MePHA COeAHHeHHH, COJep2xKalllMX COMpPAXKeHHbIe JBOMHbIe CBASH, 
akxKe BONpoc O topMe MOTeHWMaIbHOrO Oapbepa, TOPMO3sAero BpallleHue 
pyr WeuTpasmbHok C,— C cBa3v, usyyeHbl Masio. YcTaHOBeHHe CTPyKTypbl, 
THOWeCHHA KOHIEHTpalu MW TeMOT Nepexofla pasJIMYHbIX H3OMePOB HeO6- 
AMO JI MOHHMaHHA MexXaHH3Ma XMMMYeCKUX MpeBpallleHHi, a TakxKe JIA 
qeTa TepMOAMHAaMMYeCKHX (PYHKUMH sTHX CoequHeHHH. Tlonyuenve TaKkux 
HbIX BO3MOXKHO MPH MCMONbSOBaHHH, HapAyy C XHMMUYECKHMH, Pa3JIMUHbIX 
WueCKUX VM (H3HKO-XMMHYECKUX MeTONOB HCCeLOBaHHA. 
[lembio HacTosileH paOoTb! OblIO ONpemeeHHe MpOcTpaHCTBeHHOH KOHH- 
alld WM reOMeTPHYeCKHX MapaMeTPOB MOVJIeKYJIbI XMOPOMpeHa MeTONOM LHd- 
IKILMM ObICTPbIX 9JICEKTPOHOB Ha CTpye Mapa ucciexyemoro BemjectBa*. CpemKa 
KTPOHOrpaMM IIpOn3BOLNJIacb Ha MpHOope, omucaHHoM pauee ('). Brio nony- 
o 7 cepuli 3eKTPOHOrpaMM (0 3 CHUMKa B CepHH) Ip JWIMHaX BOJIH SJIeKTPO- 
ot 0,0520 no 0,0540 A u pacctosHuu OT Cola MCnapuTeA WO MWwacTHHKU 
mM. Ha 91eKTpoHOrpaMMax MpoMepeHbl 8 MaKCHMYyMOB HM 7 MAHHMYMOB C BH- 
MbHOH OMeHKOM MX WMATeHcMBHOCcTH. Ha ocHOBaHHM NOMYYeHHIX 9KCTepH- 
TaJIbHbIX JaHHbIX, IPHBeeHHbIX B TAO. 1, Oba MOCTpoeHa KPUBaA panuab- 
) pacnpefenenua (puc. 1) no meroxy Youtepa u Buya (’). 
acueT, BbIMOJIHCHHbIH C BAPbUPpOBaHHeM 3HaYeHHH HHTeCHCHBHOCTeM 9KCTpe- 
OB, NOATBepAW HalexKHOCTb KPpHBOH payMasbHOro pacnpesetenuaz. Hamu 
aHo CJleMyrollee OTHECeHHe MHMKOB KPHBOH pafMasbHOrO pactipesedeHua mo 
SATOMHEIM pacCTOAHUAM B MOsleKyle XOpompena** (cM. puc. 2): 
) 1,34 A — coctapuoi, BKmouaet 5 r (C—H), 2r (C=C) ur (C—O); 
) 1,71 A—r(C—Ch); 
) 2,02 A — ouenb ManeHbKui, cocraBHoh 5 r (Ce...H,) ur (C2...Hs); 
) 2,67 A — ouenb Oombiott, cocraBHoli r (Cy...C3), 7 (Cy---Ca), 7 (Glew) 
Cy); 


* Xnoponpen — G6ecupeTHadt MOABHXKHaA X%KHAKOCTh (T. KuM. 59°) c peskHM 3alaxom 
O MosMMepH3yeTch axe B oTcyTcTBHe cBeTa. J\naA TOpMoxeHHA MOMMepHsalinn 
MyJly C XJOpompeHOM oOaBJIAJICA THAPOXHHOH. 

*° B o603HaveHHH Me2KATOMHBIX paCCTOAHHM JIA aTOMOB, OOpa3ylolluxX XHMMYeCK VIO 
b, HCMOJb3yeTcA YepTa, a JIA ATOMOB HeMOcpeACTBEHHO HE CBAZAHHBIX — NYHKTHP. 
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WACumiime 


PesyabraTbl OOpaooTKH 3JIeKTpOHOrpaMM MapOB XJopompeHa 


Maxcumy- Z | Sreop! Ssxen | Steop | Saxcn 
MBI Nines Ns) | Saker (MofeuIb 4) (moa enb 5) 
| 
4 | ao 4 ZO" a = 
it —12 4,07 — == 
2 10 (0}5) (1,034) (1,034) 
2 == | 6,04 0,998 0,998 
3 +5 ioe — = 
3 — 3 944 (1,026) (1,026) 
4 + 4 10,44 07991 0,994 
4 — 4 NAL AT 0,994 0,994 
5 4S) 12,46 1,002 4,004 
5 —o9 SEES 0,989 0,985 
6 +5 14,78 1,008 1,007 
6 — 0,9 W599) L010: 1,040 
a + 0,0 16,86 4,005 4,002 
7 — 0,6 18,03 OF 993) Ooo 
8 + 6 LOr19 0,999 0,998 
Cpemuee 3HaueHHe OSs 0,998 
CpejHee OTKJIOHeHHE +0,006 +0, 006 


By 3,00 A= 7 (Gl Os TG) a7 tn ear (C,...C,) mpu Tpavic-KoHtpury pala) ! 


JIBOHHBIX CBA3eH; 


7) 4,02 A — neOombulohH, MoxeT cooTBeTcTBOBaTb fr (Cl...Cy) MpH Wuc-KOH 
qburypawun. YunrTbiBad, uTo Ha KpPHBOH palMasbHOrOo pacupeseleHua, TC 


r2D 


40 200 400 


Puc. 1. Kpupadt paguambyoro pacnpesemenua no Puc. 2. Ckener momekyabl xaop 
ypasnenuio Youtepa u Buya (2) qua Momekystbl mpena 
XJlopolmpeHa 


CTPOCHHOH MO JaHHbIM, B3ATBIM H3 TeOpeTHyeCcKol KpuBoil J, COOTBETCTBYIONL 


MOBEPHYTOMy TpaHC-H30Mepy (CM. HuxKe), TakxKe MosBAaerca nuk 4,02 A, Ca} 


AYeT BOSTepxKaTLCA OT OTHECEHHA STOO IMKAa K WWHC-H30Mepy. 


SaTeM OblWIM paccuHTaHb! JIA HeCKOMKUX MoOsevelt, CTPYKTY pHbIe rapamerf | 
f 


KOTOPBIX IIPHBefleHbI B TAO. 2, TeopeTH4YecKHe KPUBbIe HHTeCHCHBHOCTH NO Mer} 


Ay NOCJeAOBaTeJIbHBIX IpHO MAKEN (*), KOTOPbIe COMOCTaBIeHbI C KPUBOL HATE 
CHBHOCTH, MOCTPOCHHOH M0 SKCI€PHMeHTaJIbHbIM 3HaveHHAM (puc. 3). Tipu at 
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Mi 


{i 


Ta6Oauna 2 


SHaYeHHA CTpyKTYPHBIX MapameTpos pasJIM4HBIX MOJevieli 
MOJIeKyJIbI_ XJIOponpeHa 

| > 7 OC C.Cie 
Mojfeub r(G=GC) | 7 (C=C) || 7 (G=E)) Gece, [2 GG.C, (i 

L sO Chem pA Cala la SO 4,46 LE TO eee se Os 
2 nmocKk. WHC. 130 1,46 A vA0) | (a ee 180° 
3 TMOBepH. AN XG) 1,46 AiO) We Wa Cio? 
4 mock. Tpaue.| 1,36 1,46 IN A228 Wa Oe 
5 moBepH. ye 1,46 1 TAO) | 12S YS ape 
Goes, 1,36 4,50 1,70 | 422° 422° Boe 
7 es (OG 1,46 Ne 70) 12° De? 42° 
oye ee iL XS 1,46 AL 70) | A222. 122 Ds 


BG — yroul MexK TY NJIOCKOCTHMH BHHHJIBHbIX rpyntl. 


ccroduua C—H,C=C u Ce2—Cs, ve pasperienupie pa3qeibHo Ha KpHBol 
WMaJIbHOrO paclipeleseHHA, IPHHATbI PaBHbIMH COOTBeTCTBYIOIMM paccTos- 
AM B OyTajivene (*), paccroaHue C — Cl, B coorBercrBuu C KpHBOH paquanb- 


ro pacipejeienua mpuHaAto 1,70 A; yuer 
JMOB BOOPOa IpOu3BOANICA MO MeTORY, OMH- 
THOMY B paOotTe (°). 

Teopetuyeckue KpHBble MHTeHcuBHocTH 1, 2 
> He COPIaCyIOTCA C 9KCMePHMeHTAaJIbHOH KpH- 
H MHTCHCHBHOCTH paCCeAHHbIX 92JICEKTPOHOB. 
yuBan J (MOCKMH TpaHc-H30Mep) He BOCTIpO- 
BOT pe3sKylo aCHMMeTpHio 3 MaKCHMyMa 4H 
IbHO 3aHM2KaeT MHTCEHCHBHOCTH 5 u 4 MaKCH- 
moB. Kpupant 2 (nmocKMH tWHc-H30Mep) He 
CIIPOH3BOAMT pe3KyIO aCHMMeTpHio 3 MaKCH- 
Ma MU cbopmy 5MakcuMyMa WM He HMeeT 7 MaK- 
MyMa. Kpupaa 3 (MoBepHYyTbIM H30Mep C NOBO- 
TOM BHHWJIbHbIX py BOKpyr cBA3H Cz —Cs 
90°) He NOKa3bIBaeT aCHMMeTPHH JIA 3 MakK- 
MyMa HM HMeeT CJIMIIKOM MaJible 4 MHHHMYyM ui 
MakcumMyM. Hausyuliee corjacoBpaHHe C 9KCcile- 
MCHTaJIbHOM KPUBOH MOKasbiBaloT TeoperTHyec- 
e KpuBple 4 nu 5. Kpuspaa 4 coorpercrByer 
OCKOH MOJleIH MOJIeKYJIbI XJIOPOMpeHa C TpaHc- 
JIOKCHHEM JBOMHDIX cBA3eli MH yruiamu C,CeCs 
CeCsC4, ormmuarouyumMuca wa 5°. Kpusaa 5 
OTBETCTBYCT HeMIOCKOH MOE MOJIEKYJIbI C 
BOPOTOM BUHMJIbHbIX Tpylll BOKpyr eMHHY- 
a cpa3sH C2 —Cs ua yrom 32° or Tpanc-nowo- 
HUA H C paBHbIMH yruamu CiCeCa wu C2CsCa. 
Ocnopuble Mapamerpbl MogeeH 4 u 5 BOmHE 
OBJICTBOPUTEIbHO COrsacyloTcs CO 3HayeHHAMH 


mane 


0 5 10 a) 


§ 


Puc. 3. Teopetuueckwe KpHBble 

MHTCHCHBHOCTH WIA Moyenern 1—8 

MOJIeKYJIbI XHOpoMpeHa H 9KcMepHu- 
MeHTaJIbHand KpHBad 


SKATOMHBIX PaccCTOAHMH, MOMYIeHHEIX H3 KPUBOH palMaIbHOro pacmpeeenuA. 
puBble 6, 7 u & ObIIM pacCUMTAaHbl WIA BbIACHCHMA BO3MOXKHBIX MPeTeOB H3- 
HeHUA JWIMHbI cBa3H C2—Cs mu paccrosnua Cl...Ca, KoTOpble OKasaucb 
BHBIMM, cooTBercTBeHHO -+- 0,04 A u +.0,06 A. Takum o6pasom, nonyyeH- 
le HAMM 9KCMepMMeHTaJIbHbIe aHHble M0 seKTpOoHOrpauyeckomy uccweso- 


HMIO FeOMeTPHYeCKOrO CTPOeCHHA MOJeKYJIbI 
M6oee BepOATHBIM CTPyKTypamM: 


XJIOpOMpeHa OTBCYaIOT ABYM 
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1) miockaA MOJleKyJla XJIOPOMNpeHa C TpaHC-NOJOAKCHHEM ABOHMHbIX CBA3E) 
M CJIEAYIOWMMUMH 3HaveHHAMU Me@xKaTOMHbIX PaCCTOAHHH U BaJICHTHbIX YIVJIOB: 


r(C=C)'=,1,36 A (mpuuato); r (C —C) = 1,46+ 0,04 A; r(C —Cl) 
=1,70 + 0,02 A; 
|. CiCsCl =| CiGzCs == 122- (npuHaTO) wu | C2CsCa = 127° + 3°. 


2) HenmmocKad MOseKysa XJIOpoMpeHa C yIvIOM MOBOpOTa BUHHJIbHBIX Tpyll 
OKOIO eqHHHUHO C2—Cs cBa3u Ha 30° + 10° of TpaHc-nomomwKeHHA UH CeLyHO 
UMMH 3Ha4eHHAMH MexXaTOMHBIX paCcCTOAHHM WM BaJIeHTHBIX YIVIOB. 

r (C= C)= 1,36 A (mpunato); r (C —C) = 1,464 0,04 A; r (C—Cl) 
= 1,/0 22 0,02 A; 


| C.C.Cl=C, GC, = Io 122° Gipunsre)- 


HeoquosHauHocTb MHTepMperallHH SKCMepHMeHTaJIbHbIX JaHHbIX CBASAHE 
C HeMOcTaTOUHOl YYBCTBUTeIbHOCTbIO TeOPpeTHYCCKUX KPHBbIX HHTCHCHBHOCT! 
K H3MeHeHHIO paccrosHua Cy...Cy Hw Cy...C, B pa3MMUHbIX MOJeAX MOJEK JIB 
xuloponpena. ‘ 

Pe3ysbTaTbl HaCTOALero UCCIeLOBaHHA NMOKa3bIBaIOT, YTO ABOMHbIe yriepore 
yrlepowuble CBA3M B MOJIeKyJe XMOpOMpeHa MMEIOT TpaHCc- HIM OIM3KY1O K Hel 
KOH®urypauiw, TO corjacyeTcA Cc MOJIyYeHHbIMH paHee JaHHbIMH MO UCCIE 
JOBaHHO HH@pakpacHbixX UW YyIbTpacpMoueTOBbIX CMeKTpoB xsopompena (* 
[lonrpepxKeHveM TpaHCKOH*urypallHh MOJIeKYJIbI XJIOPONpeHa ABJAeTCH Take 
CTpyKTypa ero MomuMepa — Heolpeva, COCTOAMLerO U3 NOBTOPAIOWIMXCA Fpyill 
ATOMOB C TpaHC-paCMOJ02%XKEHVEM MeTHJIEHOBLIX PpynM OTHOCHTeIbHO C—C cBa3el 
(°). Uutrepecuo OTMeTHTb, UTO TpaHC-KOHDUrYpaluA TBOHHBIX CBA3eCH XapaKkTef 
Ha JIA OOMbINMHCTBa MCCIeOBaHHbIX MPOCTbIX COeAMHEHHU, COepKalllux CH 
CTeMY JBYX COMPHAKeHHBIX JBOHHbIX CBA3eH (HaNpuMep, OyTaueH, TIMOKCadb 
JWMMeTHJITIMOKCaIb, akposleuH Hu Zp.). [pu paccmoTrpeHun pesyJibTaTOB HCCHE 
JlOBaHHA TeOMeTPHH MOUJIEKYJIbI XMOpOMpeHa OOpatlaeT Ha CeO BHHMAHHe pac 
ctrosHHe Cl...C,=3,05 A, cHIbHO 3aHW2KeHHOE MO CpaBHeHHIO C CYMMOM MexKMOME 
KYJAPHBIX paguycos CH,-rpynnbl u aTtoMa xwopa, paBpHon3,70A. Jina 0606 
ACHCHHA STOTO He MOXKeT OLITh MPHBMeYeHO MpelcTaBeHHe OO HHAYKIMOHHOM 
B3aHMOJeHCTBMM aTOMa XJIopa H CHy,-rpynnbl, NOCKObKY B MOJIeKYyJIe ad HJhy 
xsiopufa (7°, 14) cooTBercTByrollee paccTOAHHe He H3MeHEHO H paBHo 3,70 A. 


Mockosckuli rocyJapcTBeHHBIM yHHBepcHuTeT Tocrynuwto 
um. M. B. Jlomonocosa 29 XII 1956 
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PH3SHIECKAA XHMHA 
H. H. PPA3EB 


BJIAAHWE ACCOMMAUMH OPrAHHYECKHX KUCJIOT 
HA AJICOPBILMIO H3 HEMOJIAPHbIX PACTBOPMTEJIEHM 


(IIpedcmaeneno axademuxom M. M. Jy6ununoim 1 VII 1957) 


POM aBTOPOB ObIIO NOKasaHO, YTO IPH acopOlMu 43 pacTBOPOB MoseKYuJIbI 
WaHHUeCKUX KHCJOT OPHeEHTHPYIOTCA MO OTHOMIeHHIO K NOBEPXHOCTH NepneHAN- 
VIApHO. OjHako B MocueqHee BpeMA NO BoMpocy O06 OpHeHTaluu MouleKya 
TaHHudeCKHX KHCJOT M pAfla Apyrux KUCMOpomcosepxXallNx OpraHuyecKUX Ccoe- 
HeHHH MOABHIMCb HOBbIe NpeyctaBienun. Tax, Bnek6epH wu Kunaunr (3) 
OCHOBaHHH M3yYeHHA afcopOuHH Ha yrule OpraHHuecKHX KHCOT U3 BOHBIX 
ETBOPOB YKa3bIBalOT Ha BOSMOXKHOCTS afcopOlHu Kak JMMepoB, TaK HW MOHO- 
\MTHpaTUpOBaHHbIX Movie- 
KucnoT. Kucenep u 
KasoBa (”) noka3auu, 4TO 
MOJI MOXKeT IPH afcopOunu 49 
HUMaTb pa3JIH4HOe MOJO- 
PHMe OTHOCHTEJIbHO  M0- 


mM fe 


PXHOCTH. a 
Fans pa6ora mocpa- &« 
Ha W3yYeHHIO BJINAHHA 
COMMalHH HeKOTOPbIX Op- 
HMUCCKHUX KHCJIOT Ha Xa- 
KTep WX afcopOunH 43 
TaHa MW &-MeTHJIHadpTaluna 

_ IIPHpowHEIxX MW MCKYCCT- : 
HbIX ajcopOeHTax. B Ka- 0 “0 700 150 Milp 
cTBe ajicopOeHTOB OblIH C, 

MOb30BaHbI OHA U3 HaH- 

ylee AaKTMBHbIX BOJIKCKHX Puc. 1. Mso0Tepma afcop6uHH MypaBbHHOl! KUCJIOTH UZ 
OK (Ne 120, u3 palioua pacTBopoB B WeTaHe Ha onoKke Ne 120 npn 60° 
Kamenupli Ap, Cramnu- A 

alicKof 061.) H MpOMBINWIeHHEIH OOpasetl cumuKarena MapKu KCK. Axrus- 
(CTb 9THX aCOpOeHTOB Oblulia HAMM paHee M3y4eHa B pse TEXHOOPMYeCKUX 
oireccoB (* °). YyleibHad MOBepXHOCTb Obisia onpeneneHa m0 ancopoumu 
OB MeTHJIOBOrO cMpTa Ha rpaBMMeTpHyecKOH aNCopOUMOHHOH ycTaHoBKe. 
1 onoku Ne 120 S =150m2/r uw Ana cunuKareta S = 285 m?/r. 

Lleran m «-MerumuacraimH nocsle COOTBeTCTByIOlleH OWNCTKN UM BbIeprKU- 
HUA Ha ONOKOM WM CHIMKaremeM MMeuIM CJeMYyIOULMe KOHCTAHTEI. ILeta Hu: 
Rome 152 1537/12 win 7. tit. 16—13", d® = 0,7734, n® = 1,4350, 
Meruuaua pTadau H: T. Kun. 943-—2.45°/760 mM; T. Kum. 130—132°/30 mM, 
B=1,6101) | bespowwana MypPaBbUHada KucwoTa Oplwia 


myuena u3 85 %-ro pacTBopa MyTeM AVJIMTeMbHOM CyIUKH Oe3BOLHbIM CYJIb- 
Tom Mewu: T. Kun. 100,5—101,5°, d?° = 1,2320, fp aol Lae ae eye 
IhHAA yYKCYCHAA KUCMOTA M3 yKCyCHOrO aHTHApHfa u yKCcyc- 

On 


AncopOWHOHHbIe OFBITH! MpOBOLMIMCh HO MeTOAMKe, NpHHATOH B Jla6opaTopuy)| 
ajcopounu Mockosckoro yHuBepcutera (*) np Temmepatype 60° B HeKOTOp EEE 
ciyyaax —upu 20°. Kontlenrpaius . i 
KHCJIOTHI ONpeletAach C MOMOULbIO HH- 
tepdepometpa MTP-2. 

Ha puc. 1 uw 2 mpHBefeHbl U30- 
TePMbI acopOWHH MypaBbHHOM KUCJIO- 
Tbl M3 WeraHa. CucreMa MypaBbHHad 


pM /m? 
100 


an) ent ee 
Es aac 


Pue. 2. A6comoTHas u30TepMa alcop6uMu Mypa- 
‘BbHHOH KUHCJIOTbI H3 paCTBOPOB B lWeTaHe Ha 
omoke Ne 120 mpu 60° 


KUCIOTa — leTaH HMeeT OrpaHvyuenHyto pacTBopuMoctTh (CsHcoony = 170 MM/u), 
B cBa3H C 9THM H380TepMa uMeeT S-oOpasHbIi BUA, XapakTepHbI At acopOmuy) 
M3 OFpaHMYeHHO pacTBOpHMBIX pacTBopos (*). Pacuer mo TouKe B faer Bese] 
WHHY IWoulaqu, 3aHATOH MOeKYOH MypaBbHHOl KUCJIOTbI Ha MOBepXHOCTY} 
ONOKH Wy oxen = 10,4 A®. Takyro HeOombutyio naoulayb Momekyna HCOOH! 
He MO2KeT 3a€HHMATD IIpH JIOOOM ee MOMOHKeHHH MO OTHOMeHHIO K nosepa 
ONOKH. SOTO HeCOOTBeETCTBHe JerKO OGbACHHTb, ECM MPHHATb, YTO MOBepX:| 
HOCTb IOKPbITa MOHOCJIOe€M AHMepHBIX Mowekym HCOOH, opvexrupopaHHpiy} 
Ha MOBepXHOCTH CeLYIOULHM O6pasom: 


IN err Oe 
NANG 


1,173 0,63: 0,7; 1,34} 0,58: 0,63: 1,17 | 


IIpupeeHHble 3HayeHHA JIA JJIMH Me@XXaTOMHBIX CBxA3eEH UH payHycoB aTO: 
MOB B3ATbI HaMH 43 wMTepatyppl (}, ®, %). pu Tako opuentatun o, = 20,2A) 
XOPOlWO COBMaqaeT C MOMYYCHHOH AAA THMepa BeJHYMHON Op oxen = 2-10,4 = 
= 20,8A*. IIpu apyrux novoxeHuaix MuMepa MypaBbWHOH KUCJIOTHI Ha MO: 
BePXHOCTH HMCIOT MeCTO OOJIbIIMe paCXO*KCHHA B 3HAYCHHAX ) H Wo oxen 
22 


Ha pune. 3 npxpeyenpi us0repMb! aycop6unu YKCYCHOH KHCJIOTbI H3 WeTaHa 
| onoke Ne 120 n cunmxarene KCK. Cucrema yxcycuaa Kucnora — neta 
eeT OrpaHwyeHuy!o pacTBopr- 
eTh (Cs(cH,coon) = 1080MM / 11). 
OTEPMbI HMeIOT BOJIHOOO- 
SHbIH BU. Ha Bcex Tpex u30- 
MaX HWMeeTCA nO Ba u3srHnOa, 
OeCHHO OTUETIMBO BbIpaxeHHble 
aonokH Ne 120. Tepspiii 13 Hux 
OTBETCTBYET MOKPbITHIO MOBepX - 
CTH afcopOeHTta MOHOMepHbIMH 
ICKY aMH YyKCYCHOH KUCJIOTHI, 
MeHTHPOBaHHbIMU, M10-BuMOMy, 
|PaJIJI€JIbHO TOBEPXHOCTH (Wy = 
1 25,5 A®; Wp oxen = 33,3 A2). Ipu 
MeHTallMH MepleHAUKyJApHO T10- 
PXHOCTH MOJIeKyJla ykCyCHOH 
CJIOThI WOuOKHa ObiJia Gb 3aHh- 
T miomatb B 20,5 A2. Bropoli Y 500 1000 mM4/p 
PH3OHTAJIbHBIN yuAaCTOK Ha H30- 
PMe COOTBETCTBYe€T TIOKPbITHIO Puc. 4. U3sorepma axcopOuuu ykKcycHolt KMCAOTHI U3 
BePXHOCTH JMMepHbIMH MovIeKy-  PacTBopoB B LeTaHe (1) 4 &-MeTuaHaTamH He (2) Ha 
onoxe Ne 120 npn 60 

imu. [InocKkocTb oKTa3pa THuMe- 

, Kak HM fuMepa MypaBbHHoO 

ICJIOTHI, PaCMONO*KeHa MepMeHIMKYJAPHO JIM HaKJIOHHO K MOBepXHOCTH aJ- 
pOeHTa, 4TO, NO-BUAMMOMY, CBA3aHO C BJIMAHHeEM PpaCMOJIOWKeHHA CcoceHUX 
yey. IIpH STOM MOJTYUeHHbIe SKCIEPHMECHTAJIbHbIe 3HAYCHHA Wp 5xcn XOPOLO 
BUaatoT C BbIUMCJICHHbIMH (COOTBETCTBEHHO, pg oxen = 31,2 A® HW) = 31,5 A?). 
TCYTCTBHe JByX TOPH30HTAJIbHbIX yUaCTKOB Ha Hs80TepMe ajcopOuna mypa- 
bHHOH KHCJIOTbI OObACHAeTCHA OOMbIUNeH CKJOHHOCTHIO TocIeqHeH K OOpa3soBa- 
410 ACCOWMMPOBaHHbIX MOJI€KyJI 10 CpaBHeHHIO C YKCYCHOH KHCJIOTOH. 

| Ha puc. 4 n3s06paxeHa H30TepMa aCOpOWMH yKCYCHOH KUCJIOTbI U3 WeTa- 
A U o%-MeTHIHadTamuHa upH 60°. Cucrema ykcycHad KHCJIOTa — &-MeTHNHa- 
‘i HeorpaHuwyeHHo pacTBopuMa. Snayenue x{") cHayalia BO3spactaetT, a 


OTOM HaugMuaeT siMHeliHO najaTb. Ha puc. 4 puBeseHa sub HavalbHan 
ACTh us0TepmMbl Wo C,~ 1000 MM/.a. Ilpu HeOombutMx paBHOBeCHbIX KOH- 
SHTpamuAx CyCH,cooH) Ha OOCUX KPHBbIX HMeIOTCA [Ba usrHOa. 

Ha ocnopanun BbIILeMPHBeCHHBIX JlaHHbIX Mbl IpefaraemM CJeYyIOlLy1o 
KEMY, OObACHAIOMLYIO acCopOWMIo YKCYCHOH KUCJIOTbI U3 BbICOKOMOJIeKYJAp- 
bIX MapacdHHOBbIX H apOMaTHYeCKHX yrleBOAOPOOB Ha MOBepXHOCTH KPeMHE- 
2MHBIX IPHPOMHbIX HM UCKYCCTBCHHBIX COpOeHTOB: 


C, <200 mM/a | ( =200-400mM/a! C,> 400 wM/n 
ancopOuua MOHOMEePOB ancop6unsa C | amcopOuua aumeposB 
qacTHYHOH 
O accounaunen | H3C. On. O CH, 
; ; 1 SHA; : 
cel | DS Res >A 
‘ : : et xe) 4 ‘ 


i Oa 


211,52 0.7 £0,96:1,17 2$0,63:0,7: 1,34 ! 0,58 :0,63:2 


~ $,35A od ~_ 7,94 Aare 


Takum 06pa30M, B CBA3H C yCTaHOBJeHHOM B anno paOoTe accouMaliMen 
praHMyecKMX KUHCJIOT IIpH acCopOUNH U3 HeNOJAPHBIX paCTBOpHTeeH H ee 
IMAHMeM Ha XapaKTep u30TepM alcOpOMMH MOXKHO OrKUAaTb, ITO MOLoOnaA 
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accOlMaluA Ip alcopOuuu uMeeT MeCTO H AIA pAfla Apyrux coeAMHeHUH, CO 
COOHBIX 3a CUeT OOpas0BaHUA BOJOPOAHHIX CBASEH LaBaTb JUMePHble H OosIee COM: | 
Hble accolMarel. 

Axstop BbIpaxkaer Ipu3HaTebHocTb mpod. A. B. Kucemepy 3a eHHble COBETE 
HW Mosmep2xKKy WaHHou padorel. 


Mockosckuli rocyapcTBeHHbIli yHHBepCHTeT Tocrynuao 
um. M. B. JlomoHocosa 29 VI 1957 
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Jokaagn Akanzemun HayrK CCCP 
1958. Tom 118, Ne 4 


PHSHYECKAH XHMHS 


H. A. KJIEAMEHOB u A. B. HAJIBAHSIH 


© B3AMMOJEMCTBHH MEXK]Y O3OHOM MH PH]POMEPEKUCbIO 
* METHJIA 


({[pedcmaeaexo axademukom B. H. Kondpamoeeoim 6 VII 1957) 


|B paOore No OKHCeHHIO MeTaHa aTOMaMM KUCMOposa, OOpasyloulMMucsA Mp 
bMMYeCKOM paciiafle 030Ha, Hamu (') ObIIO NOKa3aHO, YTO O30H KaK MOJIeKyva 
TeMllepaTypbl CBoero paciawa He pearupyeT HeMocpeACTBeHHO C MeTaHOM. 
M BbINOJIHeHHH STOH padoTb! ObWwIO OOHapy2xKeHO, 4TO B CKpyO6epe, re c Mo- 
IIbIO JUCTHJIJIMPOBAaHHOH BOJbI YJaBIMBaIMCb MPpOMe@XKYTOUHbIe TpOYKTHI 
KIM, MpOMCXOLMIO B3aHMOfleHCTBHe MexKyY Hepa3JIOKUBIIHMCA O30HOM UH 
a3OBaBINeHCA THApOMepeKHCbiO MeTHJAa, ABJIAIOULeEHCA MPH HH3KHX Temmepa- 
yaX OJHHM H3 TlaBHbIX UpoyKToB peakuuH. IIpu ofMHaKoBbIxX yCJOBHAX 
BeJCHHA ONbITOB MO Mepe YBeEJIHYeHHA JWIMTEbHOCTH OMbITa BbIXOJ, FHApo- 
e€KHCH MeTHJIa Ha | cm? mpomyileHHOH CMecv HeH3MeHHO Naat. Tonyyennaa 
uBad BbIXOJa NepeKHCH B 3aBHCHMOCTH OT BPe€MeHH MIpOBeeHHA ONbITa mpey- 
ABIeHa Ha puc. |. Kak BuAHO M3 KPHBOH, Nocse 8-yacoBOro OMbITa BbIXO Me- 
KUCH yMas Oosee ueM B 3 pasa. YMeHbIeHve THAPONepeKHCH MeTHIa B pa- 
ope OblIo MmpHnucaHoO peakiluH 


CH;00H + 0, > CH,OH + 202, (1) 


O6HO TOMY, KaK 3TO HMeeT MeCTO IIPH peakKILHM MepeKHCH Bosoposla C O30HOM 
, IPMBOLAULeH K OOpPa30BaHHtO MOVJIEKYJIbI BOJbI H ABYX MOWeKYJI KMCIOpoya 
| OpyTro-cxeme 

| H202 al. Os 77 H.O a 20o. (2) 


THJOBbIH CIUPT, ABJIAIONHHCA, IpeAnOaraeMbIM MpOLyKTOM B3avMOJelicTBUA 
-peakuuu (1), B TO BpeMa Hamu He Obl ueHTu*ulMpoBaH. CiefoBaso OrKu- 
Tb, 4TO aHasorMunoe B3aMMOselicTBHe OyeT MMeTb MeCTO He TOJIbKO B XKU]- 
Mi, HO u B ra3s0Bol dbase. Hacrosujaa paOora nocBxAlleHa ONHCaHMIO pesyuibTa- 
; NOJYYeHHBIX IPH H3yYeHHH KHHETHKH B3aMMOeHCTBUA MexKy O30HOM 
PHApotepeKucbio MeTHa B ra3soBol dase. Mcxoguan ruqpomepekucb MeTula 
Ja CHHTe3HpoBaHa MeTOJOM MeTHJIMpOBaHuA MepeKuCcH BOsOpoya AuMeru- 
Ib(aTOM B uleouHOl cpese (*). Ipu stom Gp nomyyen mpumMepHo 80% Box- 
i pacrsop rugponepekucu meruia. Tlocmequni He cofep2Ka MepekHcu Bo- 
pola, TO ObIIO YCTAHOBMEHO C MOMOLLbIO YeTbIPeXBaJIeHTHOFO THTAaHa. 

OnbITbI MpOBOAMCh CieyiouluM OOpa3oM. B orkayaHHy!0 KOIOy eMKOCTbIO 
) Jl, HAXOMAULYIOCA B TepMOCTaTe TIpH 3aaHHOH TemMMepatype, ObicTpo nepe- 
CKaluCb 3aaHHbie KONMUeCTBa THponepeKHCH HM 3aTeM O30HMPOBaHHOrO 
emopowa. KonteHTpallua 030Ha BO BCeX OMbITaX B 5—6 pas MpeBbillasa KOH- 
HTpalluio Mepekucu. UrToSbl MpHOCTaHOBUTb asbHeMLlee B3aHMOMeHCTBHE 
KY pearedTaMu, ra3 M3 peaKWMOHHOrO cocya Mocme oMnpeesieHHOH BbI- 
MKKU ObICTpO MepemycKasca B Apyry!o OTKayaHHy10 KONOY, MOMeILeHHYIO B 
oumli en. Jia pasqeieHua HempopearupoBaBllleH MepeKHCH OT O380HAa CMECh 
BTOPOH KOMObI MCAeCHHO OTKAYMBaACh Yepe3 [Be NOCMeLOBaTeIbHO MPHCoe- 
HeHHbIe JIOBYLUKH, HaXoAulueca pu Temmepatypax —100° uw wHAKOrO asoTa. 
IOCTHIMU OMbITaMH ObIIO YCTAHOBJIeHO, YTO MOAOOHbIM IPHeMOM MepeKHCb OT 
IHa paslemAeTCA KOMMYECTBEHHO. 
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PesymbTaTbl OMbITOR mpescTaBsenbl Ha pHc. 2. Toukamn Ha KPHBbIX 1, 4 
3, 4u 5 u306paxKenbl ONbITHBIC SHAYeHHA KOHIEHTpallMH THApOMepeKUCH MCTHIG 
B 3aBHCMMOCTH OT BPeMeHH BbIep2%KKU PearHpyIOUleH CMECH COOTBETCTBEHHO IDI 
Temmepatypax 25, 34, 43, 52 u 64°. CnuolHble KpHBble NOMyyeHbI MyTeM pac e 
Ta, B IpeAMOOXeHHU, TO TPH OOMbIIOM U3ObITKe O30HA B CMeCH YObI/Ib KOHILCH 


Monekyn CH3 00H 15 
meme ea 


ES) CH300H 19” 
ic 


‘ 2 é 6 4 vac 5 0 15 20-10cee 
Puce. 1. Ymenpurenve KOHIeCHTpaluH Pue. 2. Kuneruka yOblid rauyponepekucy 4 
ruponepeKHcH MeTHa B  pacTBope, MeTHJla MIpM pasuH4HBIX TemmepaTypax. — 
oTHeceHHolt K | cm? oOTXOQAMMX Ta- I —25°, 2 — 34°, 3 — 43°, 4—52°, 5—64° @ 


30B B 3aBHCMMOCTH OT BPeCMeHH Mpo- 
BeNeCHHA ONbITAa 


4 
TpallMH THponepeKUCH MeTHJIa CO BpeMeHEM JO/2KHA OMMCbIBATbCA MOHOMONE 
KYJIAPHbIM 3aKOHOM. Kak BHIHO H3 pHc. 2, TOUKH B MpefeaxX BOSMOXKHBIX OLE: 
60K OMbITa XOPOLIO JORKAaTCA HA COOTBETCTBYIOM[HE KPHBEIe. 
y Us kuHeTuyecKuX KpMBBIX puc. 2 1 
13) 


‘JIYUeHI CIELYIOUNNMe BeHUHHbI KOHCTAaHT 
CKOpOcTH peakIHH. 
“26 
TAS K, eek 
26 7,7-10-4 
34 1 da hOR? ¥ 
43 1,5-10-8 | 
“28 oD 242°10-8 
64 DOr Om : 
= ls TemnepaTypHOH 3aBHCHMOCTH KOH- 


30 CTaHTbl CKOPOCTH peaKUHH Oblia onpeseme 
Ha 9HepruA aKTHBaluH peakILMH B3aHMO- 

JeHCTBUA O30HA C PHApoMepeKucbIo MeTHA 

Ha pune. 3 mpHBeyena 3aBucumocts lg K 

gh. os cippamaneenaniess ot.1/T. Kak BHAHO M3 STOrO pucyHKa, aKe 
I M€pUMeHTaJIbHbIe TOUKH XOPOWO ykKJalbe 

a BaloTCH Ha IIpAMYy!O, M3 TaHreHca yl 

Puces HaKJIOHA KOTOPOH NOyYeHO WIA IHEprHl 

aKTHBauHH 3HayeHHe EF = 7000 Kan/mMoub 

113 cep KMHeTHYeCCKUX KPHBbIX, IpeACTaBJCHHBIX Ha pc. 2, BALHO, UTO eCaI 
iipu 25° Aviad yOblIM KOHWeHTpallHH mepekucu B 2 pasa TpeOyerca oKOm 
15 MHH., TO pw 64° sto Bpemsa cHMxKaeTcA BO 2,5 MuH., a pH 25-munyTHO! 
BbIqepAKe NpakTHYeCKH BCA MepeKHCb MO MeHcTBHeM O80Ha MosBeprae;rc: 
pacniayly. 

KpoMe OMMCaHHbIX ONbITOB ObIO MOCTaBeHO CHelMabHoe UuccCreqoBaHu 
IVI OMpeeseHHA OCHOBHBIX MpOAYKTOB peakILHH B3aHMOJelHCTBUA O380Ha C TH 
Mpomepekucbio =Meruia. AHaiH3 MpoOkyKTOB MOKa3aJ1, B COOTBeETCTBHM CBB 
126 


ASAHHDIM BbILEe MpeMOOReHHEM, YTO MepeKHCb NO MelicTBueM O30Ha B OC- 
HOM IIpeBpalllaeTca B MeTHJOBbIN cnupT. B npofyKTax peakiwun ObWIO Hali- 
0 oko0 80% MetusmoBoro cnuprTa u oKoN0 6% cbopmMambyernna. Anamus Ha 
yruve MpoyKTbl He MpousBosusica. CnupT Obl oMpeseieH no BUON3MeHeH- 
My Metogxy T'ynsesot (*), ocHoBaHHOMY Ha S9TepuduKalluH MeTumOBOrO cnup- 
a3OTHCTOH KUCOTOH. PopMalberuy onpesetaica nomaporpacuyecku. 
Hejylapuo B wuTepaType NonBustach cepust pador Lly6epra u Tusa (°), B Ko- 
PIX OMMCHIBAIOTCA Pe3YJIbTATHI UCCeMOBAHHA PeakIUMM OKUCNeHHA pala 
AeBOLOPOLOB MHHUMMPOBaHHbIX O30HOM. I]poBoyA oMbITEI B CTaTH4ecKUX yc- 
WBUAX C BPCMeHAMH BbIepXKKU, MOCTHTAIOMLMMH MHOPHX JeCATKOB MHHYT, WIM 
TPY€BbIX YCJIOBHAX C OOMbINIHMU BPeMeHaMN KOHTAaKTa, aBTOpPbl yCTaHOBHJIH, 
0 B H3yYeHHOM HHTepBale Temlepatyp 25—270° riaBHbIMM MpokyKTamu pe- 
[IMM SABJIAIOTCA COOTBETCTBYIONIMe CIMPTbI, KOTOpble, Kak OHH Momarator, 
biyualOTCA MpH HeMOCpeACTBEHHOM B3AMMOCHCTBHM MOJeKYJIbI O30HA C yrvie- 
DAOpOAOM No cuemyrouleH WenHo cxeme: 


RH + O03 > RO+ HOs, 
RO +RH—> ROH+R, 


O MHeHHIO aBTopos pafukalbl HO, u RO, upu Huskux TeMmeparypax moru- 
aIOT, He BCTYNAaA B Ja/IbHeMUIyIO peakiMio C yrvieBoqopoxamu. B cBere uccyie- 
.BAHUM, OMMCAHHbIX B HACTOSIULeM COOOMLEHHH, a Tak»xKe paOort (1), MocBAITeH- 
MH peaKIMMM OKUCJIeCHHA MeTaHa aTOMaMH KUCOposa, OOpasytouluMuca mpu 
2PMHYeCKOM Paciase 030Ha, pesybTaTb! OnLIToB Iy6epta u [u3a moryrT O6piTb. 
SbACHCHLI MHaue. 
TlepBuuHbIMu MpOLyKTaMH OKHCIeHHA yrleBOOpOOB B MpucyTCTBUH Mer- 
HHO paCiajlaioulerocA O30HA ABJIAIOTCA THAporlepeKuCH COOTBeETCTBYIOULUX 
TuleBoqoposos. OfHako aBTopaM HX OOHapyXKHTb He yflaeTCA, MOTOMY 4TO 3a 
CMA BbIJepKKH pearHpyOUNX Taso0B B Cocye OHH NOX Bo3elcTBHeM Hepas- 
‘OXKMBILEFOCA O380HA IlEIHKOM MepeXOAAT B CHUPTHI. 
_ CpapHenue KOHCTaHTbI CKOPOCTH peakUWH pacxosoBaHHA rupolepekucn 
feTHJla IPH B3aHMOJeHCTBUH MoceqHeH C O80HOM C KOHCTaHTOM pacxoJloBpaHHus 
30Ha B peaKUMH B3aHMOJeHCTBUA ero C Me€TAHOM NOKa3aJl0, YTO MepBaA 3HauH- 
@JIbHO OOJIbIUe BTOPOH. 

ABTOpbl BbIpaxkaror riyOoKkyio UpH3naTembHoctb A. M. Mapxkesnuy w 
. ©. PuANMNOBON 3a NOMOLIb, OKa3aHHYO MPH BbINOJIHCHHH SKCIMePHMeHTOB.. 
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Muctrutyt xuMuueckoli (Hu3uKH Tocrynust0 
Axkajlemun HaykK CCCP 26 VI 1957 
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Wornagne Akagemuu wayk CCCP 
1958. Tom 118, Ne 1 


PHSHTECKAA XHMHA) 


MW. ©. ®PAHUYK xu usen-Koppecnongent AH CCCP A. HW. BPOACKHU 


H3Y4UEHVE MEXAHH3MA JJIEKTPOJIATHUECKOrO OBPASOBAHH #1: 
Wi PA3JIOKEHHA MEPKAPBOHATA, NEPBOPATA HU IIEP®OC®ATA) 
H30TONHbBIM METOJOM 


Paubure (1) 6bluI0 MOKa3aHoO, YTO NepeKHCb BOMOpOMa He yYaCcTByeT B AHOAHOM 
OOpa3o0BaHHH Mepcyibtata WH He ABJIACTCA efO MPOMeXKYTOYHKIM IMPORYKTOM, 
a Take, YTO IIpH ruspomMse NepcysIbata KHCOpOL BOLL He BXOLUT B OOpPa- 
BYIOWLYIOCA Mepekucb Bofopoya. B HacTosiueH paOoTe TAxKeJIbIM M3OTOM KUCIO-s 


JIM3a WU TepMuyecKOrO pacnala NepKapOonata, MepOopata u nepdocdara. 

TlepxapOonat Kanua K,C,0O, tomyyanca (?) aneKTpomusom 20—30 PF, 
K,CO; B 50 ma H,O18 toxom 1,2—2a Mexy NaTHHOBbIMH 3JIeKTPOaMy) 
pH Temmepatype or —10 go —14° B suelixe. Ilepnoquuecku oTOupaembBle, 
npoObl aeKTpomuTa B 1—-2 Mia OOe3ra>xKHBaJIMCb OTKAYKOH, MOCMe Yero K HAM 
B BakyyMe JoOaBsantacb H,SO, B KonueHTpauHH 1:3. Tlocme orkayKku BbIae- 
auBiuelica CO, Qo6aBranca KMnO, Waa BbileseHua nepekucHoro KHCopoda. 
Cojepxxanve O!*§ B nomyyeHHbIx CO, u O, onpeyenasocb B Macc-CHeKTpomMeTpe 
MC-2. KourpojbHbimH ObITaMH ObIIO MOATBepxKAeHO OTCYTCTBHe OGMeHA 
Mexky CO, WU 93JIeKTPOJIMTOM, a TaKxKe HeyyacTHe KucmOpona u3 KMnO, B 
BbITeIABIUeMCH O, B OMMCaHHbIX yCJIOBHAX. PesysbTaTbl OHOrO H3 ONbITOB, 


a TakxKe OMbITa 9JIeKTPOMH3a Kec. (osyueHHOrO ~OOMeHOM KapOoHatTa ¢ 
H,O}8) B O6bIKHOBeHHOH Boye, MpHBeweHb! B Tab. 1. M3s0ronupit coctaB 


Ta6aunma 1 
IIonyyenue nepkapCouata 


Oaexrporms, KeCO, 6 H,08 Sek TpomHs K,cols ¢ 0,714% O78 
ec 1,100% O78 B H,O 
Pperen Co fepxanue O' B npomeHTax 
MHH. = 
B KeCO, B K2C,0, B K,CO, B KC,0, 
30 0,243 0,194 0,699 0,683 
60 0,249 0,204 0,665 0,674 
90 00259 07228 0,635 os 
120 0,303 - 0,593 0,605 
150 0,308 0,258 


7 
Kucnopoqa B CO, Hu B O, O6M380K K ero cocTaBy B HCXOJHOM Lape 
STO ucKMOUaeT yuacTHe BOJbI B OGpas0BaHun nepKap6onaTa. Mennennoe 
yBemmyeHve Jom Ol B xoe S/IeKTPOMM3a BbISBAHO OOMeEHOM MEX TY BOLO! H 
KapOOHaTOM B YCJIOBHAX MECTHOFO pasorpeBa MIPHIJeKTPOHBIX CiIOeB QJIEKTPO- 
JMTa: Toce BbIKJOUeHHA TOKa omH O18 B nepekucHom O, He H3MeHAVIACb, 
a B CO, ona 3a 4—6 yac. yBemuunBaslacb Ha 0,05% npu —6° u octapanach 
ToH xe mpH —15°. Jfona O'8 B CO, Bcerfa Obla HeECKOJbKO BbIIIe, eM 
B Oj. ITO OOpACHAeTCH TeM, YTO B KapOoHaTe O6MeH MposomKaeTcA BO BCE 
PEMA ONbITa, Tora Kak B NepKapOonaTe uKcupyeTcA M3OTONHBI cocTaB. 
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Topofa K MOMeHTY ero OOpa3s0BaHHA, oce uero anpuelumit o6men 
M pekpamjaetca. Ecam Obl KucOpok BosbI yuacTBOBad B O6paz0BaHun 
apOouata, TO cojlepxaHne O!* B nepeKHcHoM KucCNOpose He MOrJIO Obl 
HwKe, YeM B CO,. OOmen KucOpoyqa mexmy H,O, u llepKapOoHaTom 
HCXOQMT O4eHb ObICTPO B pesysbTAaTe MM pomMsa: OH 3akaHUMBaeTCA 3a Bpe- 
MEIIe€HNA PacTBOpOB H U3BJIeyeHHA s:pPupoM NopunH HO, za u30TOMHOrO 
W3a. QTO HE MOSBO/IMIO BOCMOMb30BaTbCH TPHMeHeHHbIM paHee Ja nep- 
(ara (") MeTonoM uM30TONHHOrO pa3OaBueHHaA JIA MpoBepKH MexaHusma 
croua wu Tuksuura (*).c DpomMexkyTOUHbIM o6pa30BaHHem H,O,. Panpuie 
CHHCKHH (4) MOKa3aJl COMHHTeJIbHOCTh 3TOrO MeXaHH3Ma JIA atomHoro 
A3OBaHHA TlepKapOoHaTa mM mepOopara. M3 Bcex MpHBeXeHHbIX JaHHbIXx 
HO 3aKJOUNTb, TO MepkapOouar oOpasyeTca moO peakuHn 2COz— — 
i, =e; 
DIEKTPOMMTHYeCKOe TOsyYeHHe epOopata c CyIeCTBeHHbIMH BbIXOamMu 
4CXOJMT JIMIUb B IIpwcyTcrBHH KapOonata. JliaA Hero mpegmouaraiwrT wan 
DCpecTBeHHOe OOpasoBaHHe nepOopata Ha aHoye (5) uM eppu4noe OOpa- 
Hue lepKapOoHaTa, KOTOpPbIli 3aTeM OTJaeT OTILEMMAIOMLyIOCA OT Hero 
2 Oopaty (°). Jl BbincHeHHA 2TOrO BOMpoca MbI MpoBesM pA 21eKTpo- 
bB pacrsopos 4 r Na,B,O; + 12 r.Na,CO, B 100 ma H,O'8 (a Takxe 
popop Na.B,O, -+- Na,CO;° 8 o6nrKHOBeHHOH Boge) upH +10—14° ToKom 
3 a mexfy Pt-anojom (1,9 cm?) mw Sn-Katogom (15 cm’), nepvomuuecku 
eAA M3OTONHbIM COcTaB KHCJOpoja B KapOoHaTHOM CO, u TepekucHom 
Kpome Toro onpeesasica H380TONHBIA cocTaB O,, nNomyyeHHOrO pH Harpe- 
M BbillaBluero MepOopata Nocsie MpOMbIBKH ero BOOM uw cyuiKyu. Pesysb- 
I QBYX TaKMX OMBbITOB NpHBefeHb! B Tabs. 2. TIpu ucromkoBaHHu mosy- 


TaOauna 2 
Ilonyyenue mepOopata 


ie Na,B,0,22 ¢ 41,400% O28 Onexrpomus NagCO,!8 c 
Be CON a HON ©1100, OF ‘4 0,983% O8 -+ Na,B,O; B HO 
ELPA, CogepxkaHue O18 B npoueHTax 
MHH. 
+ B llepeKHCHOM 
| B NagCOs i Coat. Tepeepare B Na,CO; HCHO DORE 
30 0,363 — — 1), 834 0,884 
60 0,521 0,410 = 0,758 0,799 
90 0,645 — — 0,697 Onis 
120 ORT 0,640 — 0,620 0,630 
150 0,708 ORAZ 0,688 


HBIX J|aHHbIX HY2KHO UMeTb B BUHAY, YTO B Oype (HH B MeTadopaTe) 
fopo HMeeT TOT xe H3OTONHBI COCTaB, YTO H B BOJe H3-3a OYCHb ObI- 
sro OOMeHa MexAY HHMH. Bo Bcex onbitax CO, u Oy H3 SNeKTPOJTA H 
43 nepOopata uMmetoT’ O1H3KO0e (c MpeocOaqaHHeM B CO,) HW ropa3 0’ MeHb- 
, JeM B Boe, cofepaxanne O'*. Ilocuequee eg ee KHCJIOpO- 
BOLI B OOpasoBaHni nep6opata. Haxonsenne O' B CO, uO, B xoze 
Tpom3a He CBAZaHO C TpHcyTCTBMeM OyPpbI, YTO 6bIIO NOATBEpx LeHo 
HaKOBbIM ero BO3pacTaHHeM B OMbITe, KOTOPbIM BeJICH B TEX 2Ke YCOBH- 
HO 6e3 OypbI. OHO, Kak HW B ONbiTaxX MOJyYeHHA nlepkapOouata, CBA3aHO 
MeHOM B KapOoHaTe, KOTOPBIli 3ecb UJeT OBICTpee U3-3a SHAUHTCJIbHO 
€ BbICOKOli TemmepaTypbi aJieKTposusa. Bee 9TH AaHHbIe MPHBOAAT K BbI- 
¥, UTO TEPBHYHLIM 2JIEKTPOMHBIM TpOMeCcOM ABJACTCA oOpasoBanue mep- 
onara. 3 sTHx MaHHbIX Takxe CJlefyeT, TO NOMYYaeMBIN STEKTPOMHSOM 
5opaT ecTh nposyKT mpecoenunesua HO, a He COvIb ACTHEHOH HaKuc- 
J. Tak Kak B TocseqHem cayyae Joa Ol B ero NepeKHCHOM Seda ur a 
a Obl IIpOMexkyTOWHOl Mexyy ero COfepxXaHHeM B sarees llepkap6o 
: oH uMeeT ctpoenHe NaBO,-H,O,:3H,O, a He NaBO,:4H,0. 
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aKaz 2294 


Tlepocibat Kamua K,P,O, mosyaasca (7) amextpomusom 30 r KH2PO,: 

4+ 20 r KOH + 0,036 r K,CrO,-+ 12 r KF 8 100 ma H,O% Toxo 4 a i 
4+10—14°preuenne 2 yac. Mexay Pt-anogom (1,9cm?) u KaTogom (145 cM! 
[Ipu BbIMapHBaHMH 9eKTPOJIMTa BbIJenaIcA MepociaT, KOTOpLIM NMepeKp 
CTaJIM30BbIBaJICA W3 BOJbI MH cyuMicd B Bakyyme. Mexy HM UM BOOM Ht 
o6mena 3a 5 gue upw 20° uw 3a 6 vac. npu 100°. Harpepanue nowy4eHHo! 
mepcocdata WaBaslo KMCOPpO HOpMaJIbHOTO M30TONHOrO COcTaBa (0,199 - 
0,204% O18) npu 1,10% O'§ B Bone. TakyM O6pa30M, MeXaHH3MbI C y4aCTHe 
BofbI (7) H B 9TOM Cuy4ae O 


Ta6nuna 3 rlafatoT. OOpazoBanue Tepo 
Tugpoms coseh HaqKHCJIOT (pata TIpOWCXOAMT, OeBHAH 
mo peakuuu 2PO7 —>P,O3” - 
CogepxkaHHe O! B npomenTax Ene 
BenyectBo Tuypoum3s wmepkapOounata 
B BellecTBe B Boye B H,0, 


nlepOopata Besica upH 20—3 
B H,O!§ B npucytTcTBHH pa3s6a 


Tlepxap6onat Kaun} 0,594 0,204 0,586 menHoh H,SO,. Bp tTakx 
ey : ew et ee MpoBeyeH THAPOJH3 B OObIKH 
epOopaT HaTpHa ; 2 : 3 . 
: : 0° 654 07204 0660 BCHHOH BOJe TAXKEJIbIX COE 
Tlepdochat Kana 0,204 4,100 0,199 NlOJy 4EHHBIX IJIEKTPOJIHS¢ 


K,CO? uNa,COs -+ Na,Bs@ 
Tugpomus mepdocdata pesca upH 60° B HacbIMjeHHOM pacTBope B H,O% 
noGaByeHHem 1/, m0 oObemy H,SO,4. O6pas3yromjasica H,O, oTroHasacb 
BakyyMe. Bo scex onmbitax (ta6m. 3) ee KuCNOpOom HMew TOT Xe cocTa 
YTO Te€PpeKHCHBIN KHCOpOA B COJIM, He3aBH- 
CHMO OT ero cocTaBa B Bose. Takum oOpa- 
30M, TIpH ruApoumse mepKapOonata, mep6o- 
pata wu mepdoctara mepeKucHad rpymna 
O—O nepexogntT, He pa3pyliiaicb, B oOpa- 
3yroulyioca H,O,, Tak »%Ke kak pauHbite (*) 
OblIO Halieno AIA THApomusa nepcysmpdata. 
OTH JaHHbIe OTBEYaIOT MeXaHH3My 


12 


-0C (0)O—0 €(0)0-+HO HS 


Isl mlepKapOonaTa H aHaslorMyHoMy JIA Tep- 
tpoccata. Ja nepO6opata mpaBusbHee roBo- 
PpHTb He O ruApomse, a 06 oTMEeMMeHHH MO- 2040 =—60 60100 
JIeKYJIAPHO MmpHcoequnenHo H,O,. Qror % 0, ua odor 
Mpowecc MpOucxomuT ObIcTpo, Tak Kak mep- 

GopaT HeH3MepHMo OBICTpO O6meHHBaeT Kuc- PHC. 1. SaBicuMocTb M30TONHOrO ¢ 
nopoy ¢ H,O,. cTapa KHCIopoxa oT pH mpu pasn0x 


Tepmudeckoe pa3JloxKeHHe TepKapOonata Si Al cane 
Hu wepOopata B H,O'* gaer KucHOpod Hop-  ochata np 120° (a), 77 — qann 
MaJIbHOrO K3OTOMHOFO cocTaBa. Sroro cuieyo- Koabtrodxpa u Muxatepa ana nepcys 
BaJIO O*KUaTb, TaK Kak B pacTBOpe O6a OT- tame tare oh agian) 
MensioT cBobofsuy1o H,O,; kucopog or ee 

Pa3sJIOMKeCHUA, KAK HSBeECTHO H3 Apyrux paOoT, He COLepxKUT KUCOpOa H3 BON 
HHaye mponcxogur pasnoxenve B H,O!8 ropa3syo megeHHee PHpovM3 y Io 
roca nepdocata. Ovo faeT KUCIOpOA, cocraB KOTOporo 3aBHCHT OT p 
pactBopa. Pasjoxeuve 0,01 M K,4P,O, B H,O!8 ¢ qo6apnennem Pa3HbIxX Kk 
sayectB HPO, win KOH sesocb B 3anasHAbix ammysax mpH 120° noe 
yAaneHHA PaCTBOPeHHBIX Ta30B OTKayKOl. BpisenMBuniica KUCMOpOR aHas 
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PoBasicA B Macc-cneKTpometpe. pH usmepssocb B pacTBOpe CTeKJISHHbIM 
€KTPOJOM. SaBucuMocTb cocTaBa KucMopogza or pH mpeyctapaena Kpupoit J 
ce. 1. I[pu pH 5,2 on na 81% nponcxogur us nepdocdata (0,283% O18 
wu 1,11% O18 B Boge), a mpu pH 12,4 —nennxom u3 Bogb (1,09%). Kpu- 
aA MMee€T TOT 2Ke XO, Kak NO/yyeHHaA us MaHHBIX Kostroda u Musaaepa 
IA TEPMHYECKOTO pa3ssOKeHHA Nepcybdata upu 50° uw 90° (puc. 1, Kpu- 
a //), HO cMemlleHa Ha HecKOMbKO efuHH pH. CxogcrBo KpHBbIX 3acTaB- 
feT NpeAnONaraTb OMMHAKOBbIM Me€XaHH3M, OJHAKO TOT MeXaHH3M, KOTOPBIIi 
peLNOKUIH 2TH aABTOPbI AA Nepcysbibara, HenpHMeHuM xk _ mepcboc- 
iry. CoryiacHo sTOMy MexaHHsMy pa3oxeHwe nepcysbatra user JByMA 
PaJeJbHBIMH IyTAMH: He saBucAMemMy oT pH c MegueHHo cryneHbio 
22950. ou KaTaJIMTHUeCKOMy C MefVIeHHOH crynenbio SO” + 
Rt 280). HMSO | oTky4a cJefyeT, TO oTHOWeHHe oueli O, u3 
peysbiaTa u u3 BosE paBHO k,[H*]/k,. C Hawimu fanHbima Jia nep- 
‘bdata oTHOWeHHe ky /k, H3MCHAeCTCA B H3yYeHHOM HHTepBasle pH ua 2 no- 
Ka, BMeCTO Toro YTOOHI OCTABaTbCA MOCTOAHHBIM. 

_ Mort Halim, uTO MpH KOMHaTHOH TemnepaType 3a 8 vac. HeT OOMeHAa KHC- 


ppoda Mexyty nepdociatom nu H,O;° B mpoTuBonowiox%KHOCTh oOueHb OBICTpo- 
ee OOMeHY C NepKapOouaTom u TepOopatom. 


Wxuctutyt dusuueckoh xumun um. JI. B. I]ucapxxerscKoro Toctynuao 
Axkayemun HaykK YCCP 12, VIII 1957 


LHTHPOBAHHAA JIMTEPATYPA 


1A. WU. Bpoackuh, H.%. Dpanuyk, B. A. JlyHenox-BypMakuuna, 
NI, 115, Ne 5 (1957). 2 E. J. Constam, A. Hansen, Zs. f. Elektrochem., 3, 137 
896). 3S. Glasstone, A. Hickling, Electrolytic Oxidation and Reduction, Lon- 
m, 1935. *M. Haissinsky, Trans. Farad. Soc., Discussion, Ne 1, 254 (1947). 
K. Avr nidt) bala ntgeZs: 1. Elektrochem.; 28, 263,(1922).. °F. Fic te t,.Wo.Balza- 
ergroen, Helv. Chim. Acta, 10, 566 (1927); F. Foerster, Zs. angew. Chem., 34, 
mn(1921). = Fo Fichter, E.Gutzwiller, Helv. Chim: "Acta, 19,323 (1928); 
Fichter, A. R. Mira, Helv. Chim. Acta, 2,3(1919). 8° 1.M. Kolthoff, I. K. Mil- 
‘r, J. Am. Chem. Soc., 73, 3055 (1951). 
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llornayp Akagemun nayx CCCP 
1958. Tom 118, Ne 4 


lO. A. MPAXHHA 


K TEOXAMMH MAMKONCKHX OTJIOKEHUK 
WEHTPAJIbBHOrO NTPEXKABKA3SbA 


(IIpedcmaeaexno axademuxom H. M. Cmpaxoeoim 24 VIT 1957) 


B Llextpambuom IIpeyqkapka3be MaHKONCKHe OTJIOXKCHHA BbIparKeHbl OBO«1i 
HO O(HOOOPa3HOH MOULHOH TOJIMeH TEMHbIX TIMH, C MpommacTKaMH UH WpocsiOAME | 
MeCKOB H necuaHHKoB. I imHbl 3aKsOUaIOT B CeOe KapOoHaTHbie KOHKPeLHu CHy 
WepUTOBOrO MU pexKe KaJIbUMTOBO-aHKePUTOBOTO COCTaBa. — 4 
Visyyenve reoXHMHH paCCeAHHBIX 9JICEMCHTOB B MaHKOMNCKHX OTJIO*KEHUAX) 
{lentpasbuoro [IpeqkaBKa3ba OblwIO MOCTaBsJIeHO Ha 3HaYMTeJIbHOM KOJIM4ECTBE 
mpo6 (160 o6pasios), onpeyeteHiA BeEHCb XHMHYeECKH MU CIeKTPOCKONMYeCKH™ | 
Beero 6blI0 H3y4YeHO TPHHAaWaTb 2eMeHTOB (cM. TaO. 1). : 


Ta 6m mira a 


PacnpefesieHhe 2JIEMeHTOB B MOposax cpeAHero Maiikona 
(B NpoleHTaxX Ha HaTypaJIbuy10 Moposy) 


Onementbi.| Tlecuanuku | AneBppowutTpl TnHupl OnementTpr | Tlecuanuxu | AnespoauTpI I .HHbI ; 
me | 
re 2,800 3,000 5, 000 V 0,003 0,005 0,020 
Mn 0,005 0,010 0), 040 Ba 0,004 0,047 0,070 
i) 0,040 0,020 0,030 Sr (),006 0,020 0,030 
Cu 0,001 0,003 0,006 Ga 0,002 ? 0,010 
Cr 0,003 0,007 0,010 Be 0,002 ? 0, 0007 
Ni 0,004 0,003 0,008 ‘Mo 0, 000 0, 0002 0, 0004 — 
Co 0,002 0,006 0,004 


Kak BHHO W3 TaGJIHUbl, pacnpeeieHue 9IeMeHTOB OYeHb OHOOOpasHO 
coflep2kaHve HX paCTeT OT MeCUaHHKOB K aJICBPOJIHTAaM, OT aJIEBPOJHTOB K Tin 
Ham. Anasoruunad KapTuHa HaOsofaeTca B MOpOMaxX BepXHero MH HWXKHETO Malt 
Koma. | 

Kak uspectHo, H. M. Crpaxosbim Opiio BbILeeHO Tpu THMa pacmpexemeHus 
SJIEMCHTOB B [peBHUX OTJOKCHHAX TYMHHBIX 30H ('): MecTpbili, yNOopaAoueHHBI 
KOHTpacTHbIit HM yNOpAAOYVeHHbIM CriaxKeHHbIi. 

PaciipefeseHve 9JICMeCHTOB B OTJIOXKeHHAX MalikomcKoro Gaccelina oTBeUae 
BTOPOMY M3 STHX THNOB — yNOpAJOUeHHOMY CrvilaxKe€HHOMY, Pa3BHTOMY B MOpCKH3 
oTmoxwkeHHAx Jloneukoro GOaccelina B cBuTe CS’ u TaKxKe B MOPCKUX OTNIOKEeHUA 
epyHaKOBCKOH cBuTHI Ky36acca. a 

Tlopogst Maitkona Leurpanbuoro Ipeakapkasba MpelcraBAsioT 3HauNTeNb 
HIM HHTepec JWIA H3yYeHHA Mpoleccos, NpONCXOMMBUIHX B WMarenese. 

Kak Opi10 MoKasaHo H. M. Crpaxospim (7), HeKoTopble CoeMMHeHHA Ha pasHbh 
CTanMAX KHareHe3a MOryT MHTpHpOBaTb, MepeMellaTbcs B OCaKe, IIpHyem TeMME 
MHrpallHM HeOAMHAKOBbI JIA pa3MUHbIX 3JICMCHTOB. 


* XMMMYECKHE aHaJIM3bl MPOBOAHAMCh B XHMHUeCKOL JaGopatTopuH oTyela AuToNorHu Teo 
jlornyeckoro uHcTuTyta AH CCCP. Cnektpanpubie avamu3bl — p CNeKTpasIbHOW Ra6opatopH 
Mucruryta reonorun pyQHbIxX MecTopoxK JeHHit, neTporpacui, MaHepasoruu 4 reoxumuu AH CCCP 
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B ra6n. 2 nokasaHb cpeqHue KosMuectBa Fe, Mn u P B raunax (IIPHHATHI 3a 
HHHILy) H BbIUMCeHHbI€ M0 OTHOMEHHIO K HUM CpewHHe KOMHYeCTBA STUX 3VIe- 
HTOB B CHNEPHTOBbIX KOHKpelluax. Takoli pacuerT Jaer BO3MOXKHOCTH oMpele- 
Ib Mepy NoxBuxKHOcTH Fe, Mn u P B uarenese (meron H. M. Crpaxoa). 
Kak BuHO, B CHepuTOBbIX KOHKpelluax culaGee Bcex KOHIWeHTpupyetca Fe, 
ibHee P, 3sarem Mn. B xome muareneruueckoit MHrpallHH, CelOBaTesbHO, 
KCUMAJIbHOM MOABUXKHOCTHIO 06- 


llaer Mn, Menee nogpuxen P, Ta6auna 2 
HMeHbIUNaA MOJBUYKHOCTh WpHcy- 
Fe. 2ror pA oTBeuaeT TOMY, Teoxumuueckad noyBuxKHoctb Fe, Mn, P 


B MaHKONCKHX OTJOmweHHAX (Mps) 


b OblI0 OOHapyxeHo H. M. Crpa- 
BbIM Ha XK@Jle3HUCTbIX KOHKpelln- 
_B-COBPe€MeHHBbIX OCaKax, H OT- apone Fe Mn p 
tTH TOMY, UTO OBIT yYCTaHOBJeHO 
B. Sapnukum na KonkpellHax 
iHOacca. 


| Tamu 1 1 7 
‘VWuyio kKapTuHy noKa3blBatoT 2 GN he: 
Mble SJIeMeHTHI. B tTa6m1. 3 no- Hee ea eae (5,44) (0 06)} (0,03) 
BAHL «= CpeHHe coslepxKaHua = Tannnr Tol 7 


Sree: Co; Var RO MIC, CuepHTopble KOHKpeunu 7,0 BOO WO 
u Ga B KOHKpellvax uU BO ; 
PULAIOWIHX UX Topomax. 

Kak cnelyer u3 Ta6m. 3, Kakoli-nv60 aKTHBHOM KoHIenTpatun Cu, Cr, Ni, 
_V, Sr, Ba, Mo u Ga B KapOoHaTHbIX KOHKPeWMAX He HaOsloaeTca, HAapoOTHB, 
be collep*KaHiaA UX BO BMeélLaroulux mopowax BO MHOYFO pa3 6oulbLUe, 4ueM 


onKpeluax. Takum o6pa3om, B ormuune oT Fe, Mn u P maspie aemeHTbI Mo- 
| ,  Ka3bIBaioT BeCbMa MaJlyi0 TeoxH- 


Poa Coen aa MHYECKYIO MOJBHXKHOCTb B 30HE 
tune COJepxKaHuA MaJIbIX 2MeMeHTOB B KapOo- MMareHe3sa HM IIpakKTHYeCKHM He MHT- 
“bIX KOHKPeCHHAX H BO BMeULAaIOMHX moposax pupyroT K TOUKaM cbopMupoBaHHaA 
mpouentax »X 10-8 Ha HaTypaJIbHy1O Topozy) KapOOHaTHEIX KOHKpellnil. 

IIpu paccmotpennn tad. 3 06- 


| Benue ene ea paulaer Ha ce6a BHHMaHHe TOT 
Malikon MaHKOTL MaukKorl 
(bakT, UTO B KOHKPellMAX HUKHETO 
=} a) ° 
= = = MaHKOMa 3Ha4UTeJIbHO MOBBILIeHO 
ES otilé he A Bom eat Ber) ig OTHOCUTebHOe Cofsepxanue Sr m0 
a6 = So = 5 = CpaBHeHHI0 C COepKaHHemM efo B 
MM = MM iu Ms & 
KOHKpellWaAX CpeflHero HM BepXHero 
‘ Malkona. 
oa ee BF a oa ae MunepasoruuecKH KOHKpelHH 
es ? sete) a ? ) "3 
Dx) 7A i) 8,0 3,0 6,6 HM2KHETO MaHkKONa UpeNCTaBJICHbl 
0,2 | 2,0] 0,2 |. 4,0] 0,5| 1,0 8B OCHOBHOM KaJIbUMTOM, aHkepH- 
5,0 | 14,0 | 4,0 | 20,0] 5,0] 14,0 Tom Ha CMeCbIO KaJIbILMTa C aHKe- 
i ae ae aay ee a a DHTOM, pexKe KOHKpelHAMN cuJe- 
iy oo | 10100 1 04! 0:0! 64 pxToBoro cocraBa. BeposTHo, HOH 
j ’ So) a5) ) 
a 1.0 BOs) A20 10,0 OCaml Ose Sr uzomopduHo 3amenmlaer wou Ca 


B Momekyse CaCO, nau Ca (Mg, 
(CO,)2, XOTH M3BeCTHO, UTO «Sr 3aMelllaeT B OUCH HeOOMbINHX KOMUeCT- 
Ca B KaJIbILMTe H aWKepHTe, MOCKOMbKY STOT KPYMHbIM HOH BXOJMT Uallle B 
yKTypy THMa aparoHuTa, a He BCTpyKTypy THMa KaJibuuTa» (eye 

B MalikoncKux OTJIOXKeHHAX HaGMOMaloTCA HeECKOJIbKO TOPH30HTOB Yep- 
XK «CaXKUCTHIX TIMH». [lyrem MHHepasOruyecKOro aHasHsa B «Ca?KMCTHIX MIM- 
'» OaTaMalMHCKOrO TOPH30HTa ObLIM OOHApyKeHbl cyabduppt Fe, o00mMKu 
neToB pbi6, rarat, rmaykouuT. Kpome Toro, Oblin BCTpeyeHbl 3epHa KBaplla, 
Jota, rumepcrena, AUcTeHa, CTaBpOMMTAa, WOKSHTA, POTOBOH oOMaHKH. Cyvib- 
int Fe mpefctapieHbl peqkuMM KyOuKaMM TMputa (0,1—3 mm), WapHkKamu 
‘OHKOJIMCNepCHbIM IIMPHTOM. 

CpaBHeHue JlaHHbIX XMMHYeCKHX M CHeKTPOCKOMMYeCKUX aHa/IH3OB MIME 
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«CaxKUCTOFO TOPH3OHTa» HM BMeIalOWIMX HX MOpPOA NOKa3sasO MOBbILIeHHY!O KOE 
eHTpalluio aemexTos Ni, Co, Zn, Pb, Mo B rauHax «CaxKuCTOrO FOpH30HTAa», 
IpHuem coflepKanue Fe mMpuTHoro B MoceqHUX Take Pe3KO MOBbILNeHO Ne 
CpaBHeHHIO C BMelLlaloulMMH Mopojamu (cM. Ta6.I. 4). 


TaOnmuna 4 
CojepxkaHve 9JIeMeHTOB B POPH3OHTaX YePHbIX «Ca?KHCTHIX TVIMH» HM BO BMCIIAalOUlMX 


Mopofax (cpemune BeJIMUHHbI, BbIUHCJICHHbIe MO AaHHbIM CIeKTPOCKONHYECKHX 
H XHMHYeCKHX aHaJIH30B) 


Copr |Fenup 


Tuimubt 43 «ca2kucToro 
POpH30HTa» 0,0462)0,0044|0,0820|0,0450|0,020 |0,0046/0,0106; ? |0,950/13, 


[TWHHbI, BMellarollue 
«caxkucTblli ropu30HT»|0 , 0052\0, 0014]0 ,0001|0, 0004 0,0001}0,0051)0 ,0162)0,0111|1 , 450/14 , 34 


Bombuloe coepxkaHve Fe NHpHTHOrO yKa3bIBaeT Ha Pe3KO BOCCTAHOBHTEIIby 
Hble yCJIOBHA BO BPeMA OOPa30BaHHA IVIMH «CaKUCTOFO FOPH3OHTAa». 
TloppinieHHble colepxKaHuaA aeMeHToB Zn, Pb B ruiHHax «CaxKUCTOrO ropH 
30HTa» MOXKHO OObACHHTb, BEPOATHO, TEM, UTO NOMHMO acopOunH Zn u Pb He 


HoH OOcTaHoBKe cybdpuy Mo u 3aTem coocaxkaetca c cyibcuyoM Fe (*). 
Onemeuts! Ni u Co He oOpa3yioT TpyAHOpacTBOpHMbIX COeAMHeEHHH B IpHcyT 


KOTOPBIM MepenosIHeHbI PIMHbI «CaxKUCTOrO ropH30HTa». MorKHo eule mpeqnono 
2%KUTb copOunio aemeHToB Ni u Co o60MKaMH cCKeseToB pbi6, KOTOpble mM 
XHMMYeCKOMY COCcTaBy pescTaBAoT Cobo coctbaT Kaba, HO MocmeqHut 
ABJIACTCA OYCHb SPPeKTHBHbIM COPOeHTOM JIA BCeX 9IeMeHTOB, KpoMe Ni, Co 
Wu Cr (°). | 

B MaWKONCKHX OTOXEHHAX COMepKaHHe Cop, KOMeOMETCA B Mpeletax OT OF 
no 4% Ha HaTypambHy1o Nopomy. YcraHoBuTb KaKy10-JIH60 3aBHCHMOCTh Mex 
cofep»kanweM Cop, HW COep:KaHHeM pPaCCeAHHbIX 3JICEMCHTOB B TVIMHAaX Hi 
ywaerca. 


Peomormueckul MHCTHTYT Iloctynua10 
Akaylemuu HayK CCCP 24 VII 1957 


UWHTHPOBAHHAS JIMTEPATYPA 


1H. M. Crpaxospd) C)Sauwaweou, Me ALP orarom esmebeocre a 
(1956). Sole Mes Git peaexcous M Ap., OOpasopanua ocatKoB B COBpeMeHHbIX BoloeMax, 1954 
K. B. Krauskop f, Geochimica et Cosmochimica Acta, 9, Ne 1/2 (1956). 4 3.C. > HM 

H Wp., CipapouHuk Mo MuHepanorun, 2, 1946. : 
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Aoknanp Akayemun nayx CCCP 
1958. Tom 118, Ni 1 


BHOXHMHA 


H. A. BEP)KBHHCKAS u P. HW. BOJIKOBA 


JIABHJIBHbBIE MAKPO3PrFHYECKHE ®OCATbI MO3rA B PAY 
NOSBOHOUHBIX )KHBOTHbIX 


(ITpedcmaeaexno axademuxom K. M. Beixoeeim 17 VII 1957) 


TIpomecc oKUCAHTeIbHOrO COMpsAxKeHHOrO CocthopHMpOBaHHA ABIAeTCA UTO- 
M 9HepreTHyecKkoro OOMeHa TKAHH HM MOXKET CYKUTb Mepow ero stpPeKTUB- 
cTH. OKMCIMTeIbHaA 9SHEPIHA, AKKYMYJIMpOBaHHaA B MaKpOSpruyecKHux 
cPaTHbIX CBASAX AJleHHJIOBOH CHCTeMbI, WpecTaBlneT cCoOOl, BeposTHO, 
HOBHyIO (opMy ciielMiwyecKoH 9HepruH, NosepxuBaloulelH cocTosHHe 
AZHEJEATCIbHOCTH KuleTKH (*). 

OgHoli “3 MepBbIX HeEOOXOAMMBIX XaPaKTePHCTHK COCTOAHMA Mpollecca OKUC- 
TeJIbHOrO tbocopWIHpoBaHHA B TKaHH MOKET CJLYKUTb KOJMYECTBO B Heli 
1KPOSPrMyecKHX ociaTHbIxX CBxA3eH aeHHJOBOH cucTembl (P-cBa3b 
[OD u K®) u ux NaOubHOCTh, XapakTepH3yr1oOllad MOTeHWMaIbHYy!O CKOPOCTb 

o6opota B OOMeHe. B paOoTe NpecTaBJIeHbl BEIHUMHbI COMepxKaHUsA MH Ja- 
abHocTh P-cpa3ei AT® u K® Bmosre y npefcraBuTeneli BCex KJaccoB 
3BOHOUHIX 2KMBOTHBIX. 

Onpenenenne P AT® un K® uw cBoOosxHoro Heopranuyeckoro ocdata 

H®) B mo3re MO3BOHOUHBIX MpOv3BOANIOCb Nocse XuMMYeCKOrO dpak- 
(OHHPOBaHHA TPUXJOpyKcyCHOro SKCTpakTa MOsra, B3ATOFO OT OBICTpO 3aMo- 
2KCHHBIX B 2KUKOM KHCJIOpose KUBOTHHIX. H® ocaxaca no Lenopu (*); AT® 
akianca 20% yKcyCHOKUCIOH pTyTbIO; cosepwKanHe K® onpesenanu mo P 
WeHTpudyrate mocie ocaxkyeHun HOD u ATO. Coyepxanne P B coorser- 
BYIOWUX (bpakUHAX ONpefemAsoch No Ducke u Cy6Gapoy (°). 

Jla6uibHocTb P-cpasei ATO u K® onpeyenanacb moO CKOpocTH Ux 
PMCHTATHBHOFO paciiafa B OTCeYeHHOM OT TYJIOBHila MOsre %KHBOTHOrO. Or- 
J€HHE FOJOBbI CTABHT MO3I B YCJIOBHH, B KOTOPbIX HEBOSMOKeH adpOOHbI pe- 
HTe3 P-cpBaseH BCeNCTBHe @HOKCHH; y BBICIUHX MO3BOHOUHBIX HeBOS3- 
2KeH MH aHadpOOHbIi peCHHTe3 UX BCeACTBHe OTCYTCTBUA MOABOMa TIOKOSBI. 
WIYYeHHaA B 9STHX YCJIOBMAX CKOPOCTb pacnaya P-cBase B Mosre, 060- 
auaeMad KaK MX JlaOWJIbHOCTb, XapaKTepH3yeT NOTCHUMaJIbHYIO AKTHBHOCTD 
pocopuvIupyioulHX SH3HMOB B Mosre. 

Benuuunpl cofepxKanua P AT® u K® u cogepxanun P H® B mosre 
eCTABHTeJIelH BCeX KJIaCCOB MO3BOHOUHDIX XKMBOTHBIX IpeACTaBJIeHbI B TaO. 1. 

B xojle 2BOIOMHH MO3BOHOUHBIX COepmKaHve MakPOSPrvyecKUX ocdaToB 
Mosre yBeJIMYMBaeTCca, a cofepxaHne H® cunxaercs. Boslee oTyetsMBo 3TO 
2KHO BHJeTb pu paccMoTpeHHH TaOJ1. 2, re MpeAcTaBseHb! CpeyHNe AA Ksacca 
MMUMHBI CofepxKanua P AT® u K@® B mosre B MHKpoMomAX Ha | Ir Beca 
3ra WM BbIUMCIeHO OTHOWeHHe oObmlero KomuuecTBa P kK P H® mosra. 

BenuuuHa 9TOrTO OTHOMeHHA BOZPacTaeT MO XOMLY SBOJIOMMM MOSBOHOUHHIX. 
Mo3re KDPYIIOPOTHIX WM HU3IMX pbIO OOmlee KouHYeCTBO P MeHbIIe, 4emM 
H®; y BbicuiMx KOCTUCTHIX pbIO H aMvOu OHM NOYTH OAMHAKOBEI, y peli- 
nui H TeMMOKPOBHBIX 2KMBOTHBIX KOHYecTBO P B Mosre B 1,5—2,5 pasa 
me kKomuuectBa HO. 

CojlepwxaHue K® B Mosre JOBObHO BbICOKO ye y pH6 (rab. 1). Y Bercmux 
CTHCTHIX pbIO OHO OCTHTaeT BeJIMUHH, CBOMCTBCHHBIX MJICKOMMTAIOulyM. 
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Jlarymka (Rana temporaria) 
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Uepenaxa cyxonytuax (Testudo horns- 
fieldy) 

Arama (Agama caucasica) 

Kpyraorojopka yuiactaa (Phrynocepha- 
lus mystaceus) 

Amepuna sesenaa (Lacerta sp.) 

Tony6n (Columba livia) 

[pau (Corvus frugilegus) 
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B mpefetax Kslacca pblO MOXKHO YCTaHOBUTbh CBA3b M@XKLY YPOBHEM 3BOVIHO! 
IMOHHOPO pasBUTHA Bula HM CosepxKanHem K® zB mosre (Ta6u. 1). ; 

MnrepecHo OTMeTHTb CJly¥alt Karkyulerocd HapylWleHua sToli 3aBucHMocTHt 
Y cesproru (Acipenser stellatus) Kommuectso K® B Mosre MeHbUle, 4eM y CKaTé 


| 
TL aownn mar 2 i 
i, 


CoornomenHe P K® konuextpauuit P K®, na6unbuoro P AT®, u P H® | 
B MC3re NOSBOHOUHBIX (UMOJIb P Ha 1 r Mos3ra) j 


pee 
_, |/la6unpnpiit P K® u ATo | COcute- 
P K® P H® |———~—__—_| nosan- 
K® |" "P ATO Phe 
BHJOB 
Kpyr.toporpie 2,4 1,06 6,9 0,5 it 
Cemixuu re Device De 0,85 
Ocerpospre 1,48 4 FAO, Bf: 0,59 ih 
Kocrucrie 2,80 2293 yoo 0,98 4 
AmiuGun 2,80 3,16 6,50 Oa U 
PenrusHu 4,90 3.10 6,15 1,40 2 
[ramp 3,40 Dye) 4,68 1,86 4 
Maexonuratourne 3,26 Dap 3,70 2,30 2 
il 


(Trygon_ pastinaca), XOTMH 2BONIOWMOHHO OcerpoBbie pbIObI CTOAT BBIINe ce 
JIsixXWH. Tak 2Ke COOTHOCATCH y HHX MW Apyrve NoKa3satemm 9HepreruyecKkoro 06: 
meHa Mosra (*). Y ocerpoBbIx pbi6 Gomee HH3KOe, 4YeM y CeAXHH, TbIXaHHe MO3 
ra in vitro M aKTHBHOCTb WMTOXPOMHOHM CHCTeMbI Mosra. Queprervyeckuit oOMer 
Mosra CeBpIOrH Oomee MpHMHTHBeH, YeM CKaTa. STO coBnaylaeT C JaHHbIME 
A. H. Cesepnosa (°), yrBep2Kaiouero Ha OCHOBaHHM MopdomorMuecKHx NoKa 
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Telev, UTO coBpemMeHuHbie Acipenseroidae ocraHoBHIucb Ha G6ovlee TI pMMUTHB- 
M CTaMM SBOJIOIMOHHOTO pasBHTHA, YeM COBpeMeHHbIe aKYJIbI MH CKAaTbI, 
TA TMOCMeMHHe PUNOreHeTHYeCKH [peBHee OCeTPOBHIX pbIO.. 
B mosre penTummii Kommuectso K® 3na- 
TeJIbHO YBeJIMHYeCHO, B CpaBHeHHH Cc pblOamMu =e & 
ampuOuamu. Ouo gocruraer 15—18 mr % 
HEKOTOPHIX BHJOB. 
B mosre TeMJIOKPOBHBIX 2KHBOTHBIX KOJIH- 
TBO K® BuoBb Mafaer 10 ypoBHA, cBolicr- 
HOrO KOCTHCTHIM pblOam. OyHako aHau3 
WUHH, MOJIYYeCHHDIX Ha MOBre TeMIOKpPoOB- 
IX XKMBOTHBIX, TpeOyeT yueTa UupesBbIualiHo 
icOoKOH saOvsbHOcTH y ‘Hux K@ wmosra. 
CbMa BePpOATHO, YTO ake ObicTpoe 3amopa- 
BaHHe KPBbICbI WIM MTHIbI B %HIKOM KHC- 
pome He MpesorBpawlaer pacnaya HeKOTOpOH 
ictH P KD yw AT® B mosre. Bro ocobex- 
) BepoATHO IA THI (Ta6n. 1). 
| Konuuectrspo P AT® B mosre MedeHHO 
*CJIMUMBAeTCH MO XOMY 9BOJIOWMH M03B0- 
GHBIX. PesKHH tpupocr KoMuectBa ATO 
p3ra HaOwOfaeTcaA y TeIJIOKPOBHbIX KUBOT- 
ix. OH CBA3aH C YyBeIHUeCHHeEM HHTeHCHB- 
CTH OKMCJIMTeIbHOrTO OOMeHa Mosra (°) u 
YCJIOBJICH, CJIeEOBaTeJIbHO, IpOLeccoM OKHC- 
ITENbHOrO (hocopHiIMpoBaHHsA. 
_ Kosnuectso cBpo6oxHoro H® B mosre BBI- 
KKO y BCe€X XOJIOMHOKPOBHBIX MOSBOHOUHEIX, 
RK BOJHBIX, TaK H Ha3C€MHbIX. OHO CHH2KeHO 
|TEMJIOKPOBHBIX 2KMBOTHHIX, UTO COBMaaeT C 
WeCHbICHHeEM Y HHX MOTeHWHalbHOH MHTeH- 
[BHOCTH aHaspoOHOro TIMKONM3a MoOsra 
}3paCTaHHeEM HHTECHCHBHOCTH JbIXaHHA Mosra 
| vitro. Takum 06pasom, KouIH4eCTBO CBOOO]- 
bro H® B Mosre xapakTepusyeT THI 9Hep- 
iTuYecKOrO OOMeHa MO3ra II03BOHOUHBIX. 
(MBOTHbIe C mMpeoO/aqaroluluM aHaspoOHbIM LTT 
leh 9HepreTHyecKoro OOMeHa MO3ra HMeIOT 

JIee BbICOKOe COJepxKaHie B HEM CBOOOMHOTO Puce. 1. CkopocTb usMeHeHHA coyep- 
® (4, °). BepostHo TakxKe, ITO KOJM4eCTBO AT? (Oa He eed ee 
;0OMHOTO H®, eS HdMi 5 MOSTe Wocyie OTCCYUCHHA XUBOTHHIM TOJIOBbI. 
MIIOKPOBHEIX, TMOBbIIMeHO BCeACTBHe 4a- 7 — prop, 2 —amuoun, 3 — pen- 
MuYHOTO paciiala MakpoOSproB, MWpoucmey- tusun, 4 — nTuup, 5 — Mnekonuta- 
ero B MepBble TOU CeKYHAbI Mocse Norpy*Ke- toune 
11 TOJOBbI KABOTHOPO B RUAKHH KUCIOPOL. ; 

Ha puc. 1 mpeycraBjieHbl KpuBble, XapakTepH3yrollMe Ja6uNbHOCTh P 
T® u K® B mosre MO3BOHOUHEIX. 

Y Bcex XOJOJHOKPOBHBIX XKMBOTHBIX CKOPOCTb CHW2KeHUA KouHUecTBa AT® 
K® nwespicoka u B esIoM OMMHakoBa. PenTHIHM OTMYaIOTCA, OMHaKO, Oovlee 
ICOKUM YpOBHeM cofepxkanua K® u AT® B mosre Bo BCe CpoKH HaOJIOLeHHH. 

Copcem unaye Bener ce6a P AT® u K® B Moore TeMIOKPOBHBIX %KMBOTHEIX. 
AOWJIbHOCTh ero CTOIb BbICOKa, 4YTO B TeyeHHe | MMH. MocMe oTceyeHHA 
JIOBbI Cojlep»Kanue P K® cnwxKaerca noyrn Jo 0, a coxepaanue P AT® — Jo 
[CHb HH3KUX BeIMUMH. en 

OTOT pesKuli MpupocT sadOubHOCTH P-cBaseli B MO8re_ TeIJIOKPOBHBIX 
MBOTHBIX CBA3aH C BbICOKOM TeMMepaTypoOu Tela, YBeIMYeHHeM aKTHBHOCTH 
dboctbopuIMpyIouHx 2H3MMOB HM MpeoOlalaHHemM Mpouwecca OKUC/IMTebHOrO 


CHHTe3a Makpoopruyeckux ocarTos. 


SF Mun. 
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B mosre TeMJIOKPOBHBIX 2KHBOTHbIX 3aMeTHO CHH2KeHa NOTeHIMMabHaA HH} 
TCHCMBHOCTh aHa2poOHOrO TVIMKOIM3a B YCJIOBHAX In vitro; yPpoBeHb B 
Mo3re HOsepxKUBaeTCH HCKJIOUHTeIbHO OKUCAHTeIbHOK SHeprveH — Mporec; 
COM OKNcuTembHOrO (boc PopHuIHpoBaHuA, MpeKkpaileHve KOTOpPOrO B OTCe4EH 
HOM Mosre ObICTpo CH Kae? KomuyecTBO P AT® u oco6enHo K® fo HHYTOXKHBE 
BeJIHUMH. : 

Y GombuMHcTBa O6CMeLOBAHHBIX XOJIOMHOKPOBHBIX MOSBOHOUHBIX, aHaspoo! 
HbIii PIMKOMH3 MO3ra UMeeT OUCH BbICOKYIO MHTCHCHBHOCTb B YCJIOBMAX in vitro) 
MU, CyAa Mo Tomy, YTO cosepxKa} 
Hue riuKoreHa B Mosre XOJIOL 


Ta6auta 3 


CkopocTb pacnajja P-cBa3eH B oTceyeHHOM Mmosre HOKPOBHBIX HU a6HJIbHOCTb eP 
MO3BOHOUHBIX MHOYPO BDILlle, YeM Y TeIJIOKPO 
HBIX 2KHBOTHBIX (°, °), MOKH! 
et 1d movlaraTb, UYTO 3SHa4HMTeJIbHY! 
a os S SEA ys 
e ee fe ¥236S  polb B 3HEpreTHUeCKOM OOME 
7) pa fot SEO, sels ss 5 rs 
ex |S lean |seuF 2 aS a6 He MO3ra XOJIOMHOKPOBHbIX HI. 
oO 
Mg | <ee [eee |SkEc|g=S5*  paer mpomecc anaspo6xoro ra 
i (3) a 4 
-| Ss loe& |S5%°| E228  xKorenomusa (*). ostomy B oT 
aa 22 bee teen, BHORS 
22 | 22 [@BS5|§<ss|Se=2d5 cexeHHOM Mosre XOMOAHOKPOB 
aa | eo [RS eOM SS) AE OO = HEIX, JIMDICHHOM »kYCIODG lam 
E TJIOKO3bI, MOXKeET  OCYILeCTB 
Poi6bi 1,4) 1,2) 0,74) 45,0) 9 mun. JIATbCA HEKOTOPOe BpeMA aHad 
Amdu6nuu SFOle2,0) Lets) O27 0\ 2s re Gant P ATOM 
Pentru 4,9) 1,0] 4,90] 114,0] 4 man. POOHBIH = PecHHTes ; 
Tenner 108,0| 72,0] 58,2 |3480,0] 1 cex. K@® 3a cuer asHepruu aHaspot 
Muaexonuratoume| 72,0) 44,0] 37,4 |2240,0| 3 cex. HOrO MIHKoreHomu3a. lak MO 


HO NOHSATb CnocoOHOCTh mMo3sr 
Ha3e€MHBIX XOJIOMHOKPOBHBIX, oOcoOeHHO uepenaxuH (Testudo hornsfieldy 
NOWepxKUBaTb B TeyeHHe 5 MHH. JOBOJIbHO BbICOKHH YypOBeHb P-cBa3ei © 
OTCeYeHHOM MOsre. . 
B Ta61. 3 mpescrapsenHbl cpeqHve BeIMYHHbI CKOpocTH pacnaga P-cBa 
3eH B OTCCY€HHOM MO3re MO3BOHOUHBIX, BbIUHCJICHHbI€ MO KPHBbIM JIaOWJIbHO 
cTw. M3 Ta6Mbl BHLHO, YTO B XOJe SBOJIOWMH MO3BOHOUHbIX BO3pacTaeT Ja 
OulIbHOCTb P B Mosre, ero NOJBHXKHOCTb B OOMeHE. | 
ConocTaBlleHHe H3JIO%KeHHBIX JaHHbIX C pe3yJIbTaTaMH H3yYeHHA CKOPOCT! 
BKJIIOUeHHA MeyeHOorO P B saOHJIbHbIe MaKpoSpruyeckune (cbocdaTbl Mo3sra MO 
3BOHOUHDIX IIPHBOAMT K BBbIBOLY, YTO BeHYMHbI CKOpocTu pacnafa P- cBa 
3eH B MO3re pelTHIMH, WpeycTaBJeHHble B TaO. 3 (qa Uepemaxn), BepOsATH 
CHMKeHbI BCJIeACTBHE HAyulero aHa2poOHoro pecuuTesa P AT® u K® 
CONPAXKeHHOFO C PMIMKOreHOIH30M. OHH He XapaKTepH3yIOT HCTHHHOM NaOMJb 
HocTH P-cBa3eH B Mosre Ha ypOBHe pa3BHTHA penTumui. Jlanuble, nomy 
YeHHbIe JIA TeMIOKPOBHbIX XKHBOTHBIX, COOTBeETCTBYIOT HMeIONIMMCA B JUTE 
patype fjaHHbIM O MAaKCHMaJIbHOM CKOpocTH pacnagqa P-cpaseh KD | 
AT®, mpu snekrpnyeckoM pasqpaxkenuu Mosra in vivo wm cpesoB Mosra i 
watros 4°; 21) 


Uucturyt du3nonoruu um. VU. II. Tasnosa Tloetynusto 
Akajlemuu Hayk CCCP Nf WAUbe S557 
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Joxnayge Akagqemun nayx CCCP 
1958. Tom 118, Ne 4 


BHOXHMHA 


r. C. WJIbDMH u K. Bb. CEPEBPOBCKAS 


EMETHJIMPOBAHWE HAKOTHHA HW NOPrJIOW,EHHE KUCJIOPOA 
PACTEHHUAMU TABAKA 


(ITpedcmaeaeno axademuxom A. H. Onapuxeim 19 VII 1957) 


‘Uceienopanua aiikaJIo“0B BCKpblIM HEKOTOpbIe 3AaKOHOMepHOCTH B UX pac- 
OCTpaHeHHH Cpe ONpeeIeHHbIX CHCTeMaTHYeCKHX Fpyll pacTenui, a TakxKe 
HaXOMKMeCHHM OJIM3KUX MO CBOeEMY CTPOCHHIO aKaJIONOB B PasHbIX BUax pa- 
HUH. 

Xernayep (') Ha MpuMepe pacnpocrpaHeHua HUKOTHHAa uM GOM3KUX emMy IO 
OCHHIO aJIKaJIOHJOB B PaCTHTeIbHOM MUpe BBICKa3bIBaT THMOTe3sy, YTO ON- 
WeeHHbIM KJlaCC paCTHTeJIbHbIX OCHOBAaHHM HaXOMMTCA GHOreHeTHYeCKH B CBA- 
C OTHOCHTE/IbHO MpOCTHIM VM PUOreHeTHYeECKH OTHOCHTEbHO A peBHUM OOMeHOM 
myecTB. Kpome poga Nicotiana, HHKOTHH HalileH B pacTeHuax poma: Equi- 
tum, Asclepias, Lycopodium, Sedum, Eclipta, Duboisia, Zinnia (°). 

Umyk u Boposyquua (*), Cmut u Cut (*) ompeyemusiu colep»kaHve HUKOTHHA, 
bpHHKOTHHAa HM aHaOa3svHa B KayecTBe TVlaBHbIX aJlKaJIOHOB B pacTeHuAx 
ficotiana, 4TO NMOCyxXHIO OCHOBaHHeM KJIaCCHPMIUMpOBaTb paCTeHHA MO Co- 
bpxKaHMIO STHX aIKaJIOMJOB COOTBETCTBCHHO Ha HAKOTHHHbIC, HOPHUKOTHHHBbIE 
aHaOa3HHHble BHJEI. 

_ laycou (°) u Vnpun (°) ycraHopuiu 3aKOHOMepHOCTb B IIpHCyTCTBHM HOpHH- 
.THHa H HUKOTHHA B HekoTopbix Bugax Nicotiana u BbICKa3amu Mpelnomox*Ke- 
4 O 3HaveHHH CONpAxXeHHOM CHCTeMbI HHKOTHH — HOPHUMKOTHH B mMpoltecce 
|DAHCMeTHJIHpOBaHHs. 

_ Opexos u Kouospanosa (*) HallvId KOHBOJIaMHH HM KOHBOJIbBUH B pacTeHHAx 
fonvolvulus, mpuu4em B Mpollecce OHTOreHesa PacTeHHH HaOmMOMaeTcA [eMeTHJIH- 
>BaHve KOHBOJI4MHHa HM HaKOMIeHHe B CeMeHaX 9THX PaCTeCHHH KOHBOJIbBHHA. 
| ilém (8) Haulem, ¥To B pacrenuax Cytisus laburnum Ha onpejlemeHHOM 9Tame 
ASBUTHA MX HapAy C TvlaBHbIM aJIKaJIOHOM — IMTH3HHOM IIpHCyTCcTByeT, 
bu4veM B mpeoGjagaoulem KoMuecTBe, N-MeTHJIMHTH3HH. O2Hako B CeMeHax 
WKalbiBaeTcA TOJbKO WHTH3HH. 

| Cpequ conyTcTBy!oukux asikaJlOuoB TaOaka mpeoOaqaiwoT OKHCJICHHbIe Coe- 
MHCHUA, MIPpHYeM MHTepecHO, 4TO TlaBHOMYy aJIKaJIOUy COOTBeTCTByeT OKH- 
leHHad topMa COryTCTByloulero asKasloua, T. €. Mbl HMeeM B pacTeHHAX 
DOTBETCTBCHHO: HAKOTHH —> HAKOTHPHH —> erMAPOHHKOTHPHH; HOPHHKOTHH —> 
> HOPHHKOTHPHH —> MHO3MHH; aHaOasuH—> anaTaOuH (°). : 

_ Hanuuue B xumMuuecKoM cocTaBe TaOaKa aJIKaJIOHJOB B OKHCJIGHHOM HM BOC- 
aHOBNIeHHOM (opMax, a Tak»xKe cofepxKaiux N-MeTHJbHbIe Tpynmbl yKasbl- 
eT Ha BO3MOKHOe HU aKTHBHOe yuaCTHe JaHHbIX COCMHEHHH B COOTBETCTBYIO- 
MX peaKUMAX OOMeHa UM (pyHKWMAX pacTHTetbHOrO opraHHsMa. IlosTomy oue- 
eHOM 3amauell ucculeqoBaHHaA MO OMOXHMHH aJiKaOnOB TaOaka ABIAeTCA 
3y4eHve MpeBpallleHHA 2THX COeAMHeHHH. 

Bpimo yctanosmeno (°, °, 1°"), uro HHKOTHH NOABIAeTCA B pesyJbTaTe 
nenuduyecko tbyHKuuM KopHa TaOaka. HopHukoTHuH oOpa3yeTca KaK BTOpHu- 
bli TIpOLyKT B pe3ysbTaTe JeMeTHJIMpOBaHHA HMKOTHHA, MpPH4eM STOT Mpo- 
ecc OCOOeCHHO HHTeHCHBHO MporeKaerT B JHCTbAX HeKOTOpbIx BUgoB Nicotiana 
5, 8). [Iporep wu Suremb6pext (*°) B MocieqHee BpeMA oOHapy2xXHIM O6pas3o- 
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BaHHe HOPHUKOTHHA HM B H30/JIMpOBaHHbIX KOPHAX TaOaka. IIupuku (4) Haute 
HUKOTHH, HOPHMKOTHH HM aHaOasHH B pa3HbIX opraHax pacrenuu Nicotiana 
IIpH 3TOM MaKCHMYM COjlepxKaHHA aJlKaJIO“JOB He BCera Maflaer Ha MCTbA. OO 
HapyxXeH HOPHMKOTHH B KopHAX. IIMpHKM MoKa3aHO TakxKe JeMeTHJIMpOBaHy 
HHKOTHHa IIpH MpHBUBKe cooTBercTByoujux pactesu Nicotiana. 

@akT J[eMeTHMPOBAHUA HMKOTHHA B UebHbIX sucTbAIx N. glutinosa 
pacnpocTpaHeHve HOPHHKOTHHA KaK TlaBHOrO aiKalonya CpeH OnpeesleHHbl, 
sunos Nicotiana mocyxXHIM MOBOJOM K NOCTaHOBKe HH XKeOMMCaHHbIX omnnea 
B aHHOM HCCIeOBaHHM MbI IbITaIHCb BbIACHHTb BJIMAYMe HHKOTMHA Ha CTE} 
MeHb MOFIOULeHHA KUCIOpOa JIMCTbAMM TaOaka, a TaK?Ke CelMPH4HOCTS pa 
crenuli Nicotiana B OTHOWIeHHH peaKUMH AeMeTHJIMpOBaHHA HUKOTHHA. 

Bbw B3ATbI pacTeHHA HeKOTOPbIX BUOB poga Nicotiana; mucTbA paspesa 
JIMCb WOMOaM, CpeqHAA %XMIKa BMeCTe C YepeHKOM OTOpPaCbIBaIHCb, MOMO} 
BHHKH HHHIbTPUpOBasHcb pacTBopom 0,02 M HuKorTuHa (OMbIT) H BOOM (KOH: 
Tpob). Tlocse mpesBapuTebHOrO yaleHHA U3ObITOUHO BBeeHHOM BOI (mic} 
CpaBHeHHIO C HCXOJHBIM ee covep2kaHuem) NOJIOBHHKM JIMCTbeB MOMeLLaJIHCb BC} 
BlaxKHY!O KaMepy IIpH KOMHATHOM TeMiepatype Ha ompeyesenHoe Bpema. Ilo, 
cule SKCMOSHIMM JIMCTbA BbICYWIMBaIMCb pu Temmepatype 80° B CyLIMIbHOM 
wkapy, H alKasOWIb onpeseitamuch io Metoxy WmyKka u Boposqunon (**), 

Matepuan skcTparupoBalica apupoM, Mocie yLalenux apupa BbITAKKa Nok, 
BeprallaCb HHTPOSHpOBaHMlO WM OCa*KMeHHIO MMKPHHOBOM KUCAOTOH; NpH 2TOM| 
HMKOTHH BbillajaI B BUfe KpHCTadIM4VeCKOrO OCaKa, HOPHHKOTHH WH aHadasHH,| 
Kak BTOPHUHbIe OCHOBAHHA, OOpasyA HUTPOs0coeMMHEHHA, OCTABaJIHCb B PaCTBO? 
pe, Omaroqapa Yemy MpelcTaBAIOCb BO3MOXKHBIM Ppa3ebHoe UX onpeneneaal 
TIpH COBM€CTHOM HaxXoxXKeHHH B pacTBope. 

Ilpu undwibtpauwuu HuKoTHHAa B IMcTbA N. glutinosa Ha6miofaeTca MHTeH- 
CHBHOe NOFIolleHve KHCMOpOfa, H COOTBeETCTBeEHHO YBeIMYHBaeTCA BbieeHHe 
yruiekucsioTsl. J[bixaTebHEl KoadpuynenT NonMxKaetcaA. Mucdbusnprpallua aHa- 
Oa3sHHa COBepIeHHO He BJIMAeT HH Ha MOMVIOWeHHe KMCOpoya, HH Ha Bb 
meHue yrulekucsioThl. Takoe peskoe pa3IHwuNve B MOBeeHHH JByX aKasO 
UOB-TOMONOFOB B JaHHOM CJTy¥ae MOXKHO OObACHHTh TOKO UX CTPoeHHeM, 
M, B YaCTHOCTH, HamMuvem N-MeTHIbHOH rpynmbl y HAKOTHHa (Ta6a. 1). 


use eal CD 


Taoauma vl 


Bauanne HHKOTHHA H aHaOasuHa Ha biXanHe JHcTbeB Nicotiana glutinosa 
(okcnosHuna 24 yaca, ompeqeenne uepes 15 MHH. Bapoypr) 


HuKkorun | Ana623nH 

KOHTPOWJIb OBIT KOHTPOJIb | OnbIT { 

Ne 
OMbITA Oz CO, KO | Os | CO, Ki O, CO, Ki | Oz CO, | Ka ) 
B MHKpOJHTpax Ha TpaMM JIHCTbeEB 
| | 
1 | 35,01] 33,14 10,95 154,61 | 49,04] 0,90] 44,36 | 44,61| 1,00 Peele 0,95. 
2 36,410) 34. 225)),0), 9osol sA3 aod 2 0,90 02,45 | 46,66] 0,89 | 53,51 | 44,00! 0,825 
3 44,39 | 46,61 |4,05 | 74,55] 65,16] 0,94 42709 31,10) Oa | 44en4 39,99 | 0,90: 
4 | 42°73| 43°54 [4,02 |71,84163.41 | 0.88 He) 0 aan 


IIpu uncuiptpayun HuKOTHHa B sucTbA pacrenuli Nicotiana Opimu ‘Moy 
YeHbI CIELYIOUIMe Pe3yJIbTAaTHI, IPHBeJeHHbIe B Tao, De 

M3 sTHX MaHHbIX BUHO, UTO BBELeHHBIM B IMCTbA MCMbITAHHbIX pacTeHHi Hu- 
KOTHH BbI3bIBaeT Pe3KOe MOBbIIeHHe MOMIOUNLeHHA KHCIOPpOLa y HOPHHKOTHH= 
HbIX PaCTeHHH, HO OH MOUTH He CKa3bIBaeTCA Ha HHKOTMHHDbIX pacTeHHsAax. Mck.1t0- 
yeHHem aBsaAetcaA N. alfinis, caqoppit Tabak, oObluHO He coflepxKaulu aviKaso- 
HOB, KOTOPbIH B MPOTHBOMOMOXKHOCTH OCTAIbHBIM paCTeHHAM WoKa3al axe 
CHM2KeHHe MOPMIOWLeHHA KUCIOpOa. CieloBaTembHO, HHKOTHH ABJIAeTCA JO- 
BOJIbHO AKTHBHbIM JeHCTBYIOULUM HayasIOM HM BJIMAeT Ha OCHOBHY10 Py HKIMAIO 
pacTuTejIbHoro opraHu3Ma — jJibixanue. 
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OPHHKOTHHHbIE PaCTeHHA IIPOABHJIN ONpeeJIEHHYIO 3aKOHOMEPHOCTh, 


axKaloulylocA B TOM, U4TO IIpolecc ACMeTHJIMPOBaHHYA HHKOTHHaA Y HHX Her 
aIIeIbHO MOMOJHUTeJIBHOMY IOrJ10- 


uio KHCIOposa (Tabu. 3). 

ak, N. tabacum uN. petiolaris, 
WIMMOMY, B 3aMeTHBIX KOMUeCT- 
HUKOTHHA He U8MeHHAIOT, ITO ObINIO 
TBeEpxKMeHO B Apyrux OTJebHbIX 


VAO ai 7 


BuamsHve HHKOTHHa Ha morjonujenne 
KHCJOpOa JIMCTbAMH pacTeHHult 
Nicotiana (skcno3uuua 24 yaca, 

onpemesenne uepes 15 mun. Bap6ypr) 


eS flormomenne Og, pa 
Tax M 4TO OOyCIOBIMBaeT HaxowKe- 22 aeeenes Ha 1 P suCTbeB 
B 9THX pacTeHHAX HOPHHKOTHHA = KOHTPOub | ___OMbIT 
be B KaUeCcTBe CONYTCTBYIOULeTO 4 IN glutinosa 35,01 54,64 
avlouya 2 |N. glauca 28,18 44 36 
N. glutinosa, N. glauca; N. longi- 3 |N. multivalvis | 44,93-| 66,26 
‘au N. multivalvis npossuau pesxo 4 <i eee a pate yeaa 
yarKeHHyi eocoHoeT K npespa- —p |W S@bacum | ABA | 45.00 
HM10 HUKOTHHA C JONOJIHHTeIbHbIM 7 |N. affinis 76,28 64,45 


JOULHHEM IPH 3TOM KuCOposa. 
Takum o6pa3omM, HalliM MCCleqOBaHHA NOKasaiH 4TO aOumbHad N-merwub- 
rpyina UWHppoOMMAMHOBOrO KOJbIa HHKOTHHA JIerKO OTIeminerca B Mpo- 
ce OOMeHa B pacTeHHAX; STO IPHBOLMT K MpeBpallleHuiO HHKOTHHA B HOPHH- 
tHH MW TCM CaMbIM OOYCJIOBJIMBaeT AKKYMYJIAWMIO 3TOFO aIKasOWa B JaHHbIx 
jTeHuaAx pofa Nicotiana. [lapaiwenbHo JemeTuiHpoBaHuIO HMKOTMHAa Mer 
‘CHCHBHOE MOTVIOWLeEHHe KHCOpOxa, H COOTBETCTBCHHO MOBDIIaeTCA KOJIU- 


Taouuna 3 
JleMerTuJIMpOBaHHe HHKOTHHa JUCTbAMH TaGaKa 


Cymma - 
x UnbuabrpH- | aakason- | Huxorun, | bonemanun| utente 
| onbita RESTORE sb pe re ae ae ee mr Ha 47] wruadr| nuxorun, 
BCUleCcTBO 2 ef : cyX. Bell. cyX. Bell. % 
1 N. glutinosa Boya 9,87 = 9,87 — 
Hukoruu 15,44 OOD) 14,46 82 
2 N. glauca Bona il Gyeikgh —_ Orsle7 == 
Huxornu 41,14 - 41,14 100 
3 N. multivalvis Boya 10,00 — 10,00 _- 
Hukorau 19,08 — 19,08 100 
4 N. longiflora Bona ZOE 8,28 NED — 
Hukornuu 32,46 dltsy cao) AT AO) 60 
ie N. tabacum Bona 26,35 15,76 10,98 — 
Hukoruy 41,60 30,05 TAT 54 6 
6 N. petiolaris Boga 17,16 17,94 ae = 
Huxorun | 42,07 ONeill One Us 
ey N. affinis Boya 8,97 — 8,97 = 
Hukoruu 28,94 ae 16,80 39 


“TBO BbIJIe] AeMOH YIJICEKUCJIOTHI. JlonomHuTesIbHOe On Oe Cae KHCNOpojla 
M JibIXaHHH, Kak peakUMA OpraHv3Ma Ha BBeCJCHHbIM HUKOTHH, MOSBOJACT 
CINOIOKATh yYacCTHe HUKOTMHA B TeX WIN MHbIX peakIMAx oOMeHa, CBA3aH- 
IX © moTpe6seHHeM HeoOXxOJUMOHU SHeEprHu JIA WX OCYILECTBJICHHA. 


| Unctutyt 6Onoxumuu um. A. H. Baxa 
Akanemun Hayk CCCP 


ILMTHUPOBAHHAA = JIMTEPATYPA 


1R. Hegnauer, Die Kulturpflanze (1997), * H.B.Schroter, Arch. Phar- 
Z@, 222/60, 3, 141 (1955).? A. A. Wimyx, A.C. Boposauua, JAH; 32, 62 (1941); 
Pare Deb S2-(1930). 4a siSviad thy iGe RueS mm: berh;. J. Agric. Res., 65;° 347: (1942). 
EE..Daws.on, Am. J. Bot., 32, ,416 (1945); 29, 813 (1942). §°.T..C. Ua wn, JAH, 
Ne 2, 247 (1948); Busuon. pact., 2, Ne 6, 573 (1955). 7 A. T.Opexo BP A Ko Ho 
nopa, KOX, 7, 646 (1937).8M. P 6h m, Die Kulturpflanze (1957). ° W. C. Franke n- 
rg, Adw. Enzymol., 6, 309 (1946). 79 A. A. Um yk, I, Ws IC. inp OB, PG Br 
|, JAH, 32,365 (1941). 11 K.Mothes, K.Hike, Naturwissensch., 31, 17 (1943). 
H. Schmid, Ber.. Schweiz... Bot. Ges., Bern, 58, 5 (1948)... 79 H.B..Schré ter, 
Engelbrecht, Arch. Pharmaz., 290/62, 4, 204 (1957), 24 CG Py rik a Die 
Iturpflanze (1957). 
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K. T. KAPATE3SH 


BE3YCJIOBHOPE®JIEKTOPHbIE HW YCJIOBHOPE®JIEKTOPHDIE =} 

CJBUrMW HEKOTOPbIX CTOPOH CHCTEMbI CBEPTbIBAHH 41 1 

KPOBM YIJIEBOAHOrO OBMEHA TPH BO3JENCTBHH | 
PA3JIMUHbIX O03 AXPEHAJIMHA 


(ITpedcmaéaeno akademuxom JI. A. Opbeau 21 IX 1957) 


paspaOaTbIBaeM BOTMPOCb! yCJIOBHOpedIeKTOPHOM perysIAMMH CHCTeEMbI CBepTBif 
BaHHA KPOBH, YesIAd Mp STOM OCOO0e BHHMaHHe CABHraM, HacTyMaroulMM Mp) 


BOFO») pa3paxkeHuA Pe3KO COKPalllaloTCA BPeCMA CBeEPTbIBAHHA KPOBH, MPpOTPOMt 
6HHOBOe BPeEMA, BO3PACTaeT COMePXaHhe KaJIbUUA, TPOMOOLMTOB, JIEHKOLMHTOBE 
IPH 9TOM pa3BHBaIOTCA TaKKe COOTBETCTBYIOMMe BHELWHHE NpH3HaKH BO3OyRh 
JIeHHuA *%MBOTHOrO. AHaJIOrHUHble CUBUTM HacTyNaJH MpH MpHMeHeHHU yCJIOBHOH 
TO pa3paxkuTeA (MaHHNYJIAWHH BBEeCHHA (USHOJIOrMYeCKOrO PacTBOpPa H 3BYI# 
QJIEKTPpHYeCKOrO 3BOHKa, paHee COUeTABINeErOCA C IJIEKTPOKOXKHBIM pa3zlpakek 
Hue). JlaibHeliliee U30MMpOBaHHOe eHCTBHe OLHOTO YCAOBHOTO pasApaxKuTel 
JIA TIIpHBOAWIO K yracaHHiO MOJOXKUTeIbHOH ycJIOBHOpedeKTOPHOH peak ut} 
MW pa3BUTHIO Mpolecca BHYTPeHHeroO TOPMOXKeHHA, MPH KOTOPOM pasBuBasHCcl 
CIBHIM B MIpOTHBOMOJIOX%KHOM HallpaBJIeHHH lO CpaBHeHHIO C TEMH, KOTOPble H 

OMOLaIMCb Ip Oe3ycIOBHOM HM YyCMOBHOpPedJeKTOPHOM BOsOy2KeHHM XKHBOTH 
Horo. O rayOuHe mpollecca BHYTpeHHero TOPMOXKeHUA HAM YAaCTO NpUXOnHsIOC}} 
CYIMTb NO KYMMpoOBaHHio XapaKTepHoro JeHCTBUA allpeHasuHa U JKT POKOM 
HOrO pa3ipaxkuTeiA Ha H3yYYeHHbIe HAMM CBATH HEKOTOPBIX CTOPOH CHCTeMEt 
CBepTHIBaHHA KpOBH Ha (poHe BbIpaGoTaHHoro TOpMo3HOrTO Mporecca. Anamo 
rHYHbIe LaHHble Oblwin MoyyeHb! Tlepembupelirom (') B ma6oparopun VM. 1. Tai 
JIOBa: KOJIMUECTBO BbIJeICHHOH CJIOHbI 3HAYHTeEJIbHO YMeHbINaIOCb NOX WeHcTB 

€M COJIAHOH KHCJIOTHI Np VIMTeJIbHOM YyrallleHHH YCJOBHOrTO KOXKHOMeXaHHi 
yeckoro KucsOTHOrO pedsiexca. JlomMH xe (°) ycTaHOBU baKT ee 
CHMIITOMOB MOp@HMHOrO OTpPaBJeHHA Ha (oHE BbIPAaGOTaHHOTO ycJIOBHOrO TOP 


xapakTepHoro WeHcTBHA yKa38aHHbIX pasfparxkuTeelt, 4, Malo TOTO, NOX ux Teli 
CTBHEM HepeAKO pasbiIrpbIBalaCb KapTHHa, XapaKTepHaA TONbKO JIA TOPMO3\ 
Horo mpouecca. B Tex xe ciyuasx, Korya mpotecc BHYTPeHHero TOPMOxKeHH}} 
BbipadaTbiBasICA B HeELOCTATOUHO! cTeneHH, IIPUMCHEHHDIH Ha STOM (poe Gesye 
JOBHEIM Pas{PaxKUTeb MPOABIA TBOAKOe JelicTBHUe, HHAYe TOBOPA, HMeIO MeCTt 
paciiieneHHe ero XapakTepHOro JeHCTBUA: B OTHOWeHHH OXHUX Mporeccos of; 
McYaIMCb CIBUTH, COOTBETCTBYIOUIHEe TOPMOSHOMY Mpoleccy, B OTHOWeHHH Apy 
THX — yKa3aHHbIX Oe3yCJIOBHBIX pa3ApaxuTevel. 

B HalliMx MpexKHHX HCCIeOBaHHAX ObIIO yCTaHOBeHO, 4TO CABUTH, Hacty, 
NaloulWe BO BPeMCHH CBepTbIBAHHA KPOBM MPH YCMOBHOpedeKTOPHOM BO36yxK 
eHHM WM TOPMOXKeHHH, He BCera COBMaaloT BO BPeMeHH C COOTBETCTBYIOLLMM] 
M3MCHCHHAMH COJep2xKaHHA WMHIPeAMeCHTOB CHCTeMbI CBEPTHIBAHHA KPOBN (MPO) 
TPOMOMHOBOe BPeMA, HOHbI KaJIbIIMA, (POPMeHHbIe B1eMeHTbI KpoBu ui Mp. (°*)) 
IIpu M3Y4CHHM OTCMbHbIX CTOPOH yrueBOAHOTO OOMeHAa ObIIO ycTaHOBseHO, 47h 
NOW KeHcTBHeM af[peHasIMHa, a TaKXKe YCIOBNOFO pasipaxKuTelA HavOouee nok 
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HbIM KOMIOHEHTOM ABJAeTCA MMpOBUHOrpayHad KucHora (3,%). HeogHospe- 
HOe MPOABeHHe YCOBHOpePMeKTOPHOH peakWHH %MBOTHOTO CO CTOPOHBI 
MTOB COfepxKaHHA KOMNOHEHTOB YrvieBOMHOrO OOMeHa HMeIO MecTO H MIpH 
O2KHTCJIBHOM YCJIOBHOM IIMIeBoM pediekce (°,1°). UccnenoBanua B OG6acTH 
OBHOPePeKTOPHBIX CBHTOB KOJIMUeCTBA BOCCTAHOBJeHHOTO ryoTaTHoHa, 
KO3bI, PociaTOB, ACKOPOMHOBOM KHCAOTHI HT. 1. NOKa3asu, YTO Mp Gesycu0B- 
M pa3paxkKuTeyle MHCYJIMHe YCJIOBHOpedNeKTOpHbIe H3MCHeEHUA BOCCTAHOB- 
Horo ruroTaTHoua ("') u doccopa (*) HacTynaloT paHbllle CABHTOB YpoBHA 
KO3bI B KPOBH. Bplio noKasaHo, 4TO JelicTBHe NOAMOporoBbIx O03 HHCY MHA 
pasJIH4Hble CTOPOHbI OOMeHa BeleCTB peasH3yeTCA B HEOMMHAKOBOH cTeneHH. 
\HbIe BCerO STH H3MCHEHHA HaCTyNaloT B OTHOIICHHH CABHTOB KOuIMUeCTBA 
‘CCTaHOBJICHHOTO TIlOTaTHOHA HM acKOpOnHOBOK KucsoTHI (1°), a 3aTem yxKe 
THOIWeHHM CUBUTOB ypOBHA TNOKO3bI B KpoBu. Ha ocHOBaHHM STUX UCCJeNO- 
HMM Meped HaMU BCTasa 3alada U3YYHTb C MOMOLLbIO IPHMeCHeHUA pasJIMGHbIX 
3 aJ[peHaJIMHa, B KAKOM HMCHHO 3BeHe CHCTeMbI CBepTbIBAHHA KPOBH M yrule- 
Horo OOMeHa MpOHMCXOAAT paHHNe GesycOBHOpedeKTOpHbIe H3MeHeHHSs 
MeeTCA JIM 3ABHCHMOCTb Me*K/Ly MOCeHHMM VW MpOABMeHHeM ycIoBHOped.1eK- 
PHBIX CABHTOB B COOTBETCTBYION[CM 3BeHE IPH CTaHOBJICHHM YCsIOBHOrO ped- 
PKCa. 
UcceqoBaHuA MpOBOAMCh Hal WecThio coOOaKaMM OfHOrO H Toro xe Nowa 
fAMILbI) H MpPHOJIM3HTebHO OMHAKOBOrO Beca B Tpex cepuax. B nepBblx JByXx 
PHAX OMPeMeAIMCh BPeCMA CBeEPTbIBAHHA KPOBM, MPOTPOMOMHOBOeE BpeMaA, 
<THBHOCTb IIpoTea3, KOJIMYeCCTBCHHbIe CBU WOHOB KaJIbILMA, TPOMOOILMTOB, 
AKOLMMTOB, SPHTPOMMTOB, a M3 KOMMOHEHTOB yrvleBOAHOrO OOMeHa — IVIKOKO- 
i M MMpOBHHOrpayHoK KucNOTHI. Tloce ycraHoBseHHA POBHOTO KOHTPOJIbHOrO 
Ha, IPM KOTOPOM OHH TOIbKO YKOJI He BbIZbIBAJI 3AMETHDIX H3MeCHeEHHH B Te- 
tHHH YKa3aHHbIX MPOMMeccoB, MbI MIPHCTYMMIM K MCMbITAHHIO WelcTBUA pa3svIHU- 
PIX 03 allpeHaJIMHa Ha M3Y4eHHbIe CTOPOHbI CHCTEMbI CBEPTHIBAHHA KPOBH H YT- 
>BOMHOrO OOMeHa. Kpopb JIA McceqOBaHuK Opasacb 3 HapyKHOM sApemHon 
*HbI 0 HW Yepes 5 HW 20 MHH. Mocwe COOTBETCTBYIONINX MaHunyawHi. B Hee xe 
BBOJHJICA alpeHaJHH. 
Kak NoKa3aJId pe3yJIbTaTbI HCCJIeAOBaHHbIX JBYX MepBbIX CepHi, BpeMsA 
BePTbIBAHHA KPOBH ABJIAeTCA HanOoslee YYBCTBUTEbHbIM NOKa3aTeJIeM: OHO 
dKpalilaiocb JlaxKe T1pH BBeweHuu | Y alpeHasMHa; Hapsly Cc 9THM He OTMeUa- 
bcb napawuieiu3Ma B CIBHrax COlepxKaHHA M3Y4eHHbIX HHTpeAMeHTOB. ITOT 
AKT ellie pa3 CBUACTEILCTBYeT O TOM, YTO CBEPTbIBAHHe KPOBH ABJIAeCTCA BECbMa 
OXKHBIM (PH3HOJIOPHYeCKHM MIpOlleccOM, B KOTOPOM y4acTBY!OT MHOroUnCJeH- 
Mie (akTOpbl OpraHu3sna. 
IlocreneHHoe MOBbIMeHve JO3bI alpeHasHHa MpHBOAMIO K MOCeOBaTeb- 
DMY BKJIOUeHHIO B Ge3ycsIOBHOpedeKTOpHY!O peaKIMIO OpraHH3Ma HOBbIX 
rpequeutos. Han6omee paHHve CIBHTH B MOAaBJIAIOULeM OOJIbINMHCTBE CJy- 
AeB MOCe€ CBePTbIBAHHA KPOBH OTMeUaJIHCb CO CTOPOHbI MpoTpOMOMHOBOrO 
€Me€HH, WOHOB KaJIbIMA, AKTHBHOCTH MpoTrea3 M uNCMa TpomOouToB. M3 
MMOHEHTOB yIrvleBOHOrO OOMeHa B OesycJIOBHOpedsIeKTOPHY!IO peaKlHl0, B 3a- 
CHMOCTH OT JO3bI MpHMeHeHHOrO ajlpeHasIHHa, paHbille Bcero, Kak MpaBHuJo, 
KOUaeTCA MMPOBHHOrpasHad KMCIOTa, BTOBPeMA Kak COJepxaHHe PIOKO3bI 
KPOBH He NOJBepraeTCaA CKOJIbKO-HHOYAb 3aMeTHBIM M3MeHeHuAM. Hain uc- 
WelOBaHHA MOKa3sasIM, UTO MpH MOCMeOBAaTeIbHOM MOBHIIMeHHH WO3bI alpeHa- 
una m032Ke BCero B Ge3yCIOBHYIO PeaKIHiO BOBJIeKalOTCA CABHIM YPOBHA PIrO- 
O3bI H UMCa IPHTPOUMTOB B KpPOBH. TeM He MeHee, MbI NOKa JIMUICHbI BOSMO7K- 
OCTH YTBepKaTb, YTO KaKas-TO OMNpesleeHHad o3a allpeHamMHa cnocobna 
BISbIBATb Y BCEX MOMOMbITHDIX COOaK OJMHAKOBbIe NO CBOeMY XapakTepy CABHIH. 
 B HaillMx uccleqOBaHHAX MBI CTaBHJIM CeOe IeuIbIO BbIACHUTb TakxKe, HMeCT- 
A JIM 3aBHCMMOCTh M@XKLy ObICTPOTOM MpOABeHHA yCOBHOpedseKTOPHOH pe- 
KI[MH B OTHOLWIeCHHM CABHTOB TOFO HJIM HHOTO KOMMOHeHTa HM erO PaHHHM BKJIIO- 
eCHHeM B OesycOBHOpedseKTOPHy!0 peaKUMIO OpraHH3Ma NOR AeuCTBHeM BO3- 
acTaIOulMX 03 afpeHasmuHa. ITH uCCeAOBaHHA NOKasaJIM, YTO HM MpPOABJICHHE 
CMOBHOpeJeEKTOPHOH peak OpraHv3Ma Ha CABUIM OTJeJIbHBIX CTOPOH 06- 
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M@HAa BelIeCTB B OOJIbIIHHCTBE CJIy4aeB C HEKOTOPbIMM OTKJIOHCHHAMH MOBTOPACH 
HOCIeLOBATEJIbHOCTh BKJIOUCHHA HX B OesyCOBHOpeMeKTOPHY!O PeaKILHO TIPh} 
BO3JeliCTBUH pa3JIMYHbIMA JO3aMu ajpeHasuHa. Kak NoKa3aJiM pe3yJIbTaTbl Ha 
IHX HCCJIeOBaHHH, YyCMOBHOpedeKTOpHOe MOBbIMeHHe YPOBHA TJIIOKO3bi 
B KPOBH H YHCa SPHTPOWMTOB MpOHCXOAUT Noce AMHTeMbHOTO NOAKPenJeHHs} 
6oulee BBICOKUMH O3aMH allpeHasNHa, 4YeM STO HaOwWOMaeTCA CO CTOPOHDI! OCTaJIbA 
HbIX NoKa3aTeseH. Hapaly c 9THM HaM He pa3 IIpHXOMMJOCb CTAaJIKUBATbCA C par 
Hee YCTaHOBJIeHHbIM (akTOM, KOra Ip MepBOM MpHMeHeHHH YCJIOBHOTO Pasi) 
paxkKUTeIA KapTHHa YCJIOBHOpedIeKTOPHbIX CBUTOB NpOABJANAaCb He MOJM 
HOCTbIO BO BC€X H3YYeHHbIX Mmpoueccax. PaHbile Bcero ycuoBHOpedsekTOpHas} 


Horo pepseKkca. ; 

Yuntoipan TOT (bakT, TO BPeMA CBePTLIBAHHA KPOBU ABIAeTCA HAanOowegy 
peaKTHBHBIM MoKa3aTeJleM, pearHpylOWIMM Ha BBefeHve MaJeHIIMxX o3 afpey 
HaluHa, B TpeTbei CepHH HallMx ucceqOBaHHH MbI NocTaBHIM Mepex codon 
IleJlb OXBATHTb Kak MOKHO OOJIbIee UHCJIO MHPPeCAHCHTOB, MMEIOULAX OTHOLMeHHE! 
K TIpoleccy CBepTbIBaHHA KPOBM, H MOCTapaTbCA, M0 BOSMO2KHOCTH, OMAK MONON} 
TH K pa3pellieHHio BONpoca O TOM, 3a CUeT KAKHX HMCHHO KOMMOHEHTOB OCYLIe4y 
CTBIAeTCA PaHHAA OesycJOBHOpedeKTOpHaA peaKUHA OpraHv3Ma B OTHOIIEe%} 


i 
it 
i 
Ny 
i 
1 
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HHH BPeMeHH CBepTbIBaHHA KPOBK Mp BO3AeCHCTBHM pPa3sJIMYHbIMH O3aMM apes) 
HaJuHa. C 9TOW WebIO B UCCIEAOBaHHA ObIJIO BKJIIOUCHO ONpefemeHve cosepxKay 
Hud PuOpHHOreHa MU PuOpHHOreHasHOu akTHBHOCTH. B 9THX ONbITAX M3yUaJIHCh 
TaKxKe H3Me€HeCHUA COJep%KaHNA MOJIOUHOM KUCJIOTLI, HeEOpraHwyeckuHx docdai 
TOB, aeHO3HHTpHocata, UMEIOWLUX OlpelesIeHHOe OTHOWIeHHe K yrJIeBOJHOMY! 
oOMeHy. OfHako uccsleqoBaHHsa c (buOpHHOreHa3sHOl AKTHBHOCTbIO KPOBH MoOKat 
3aJIM, UTO TAKOBaA BbIpaxkeHa y coOak c1a60 H He NOABepraeTcA 3aMeTHbIM U3 
MeHeHHAM MO, WeHCTBHeM ajlpeHaJIMHa, MOUeMYy B aJIbHeHIeM onmpeeseHHell 
(bHOpHHOreHa3sHOH AKTMBHOCTH KPOBH WH ObWIO MpeKpalileHo. 

Kak  B MCCIeEAOBaHHAX NpelbIAyUINX cepHi, HAMM ObINO YCTaHOBJIeHO, 4TO!l 
BPeMA CBEPTbLIBAHHA KPOBH ABJIAeTCA HaWOOJIee UYBCTBHTEIbHbIM K BO3eHCTBHIO 
| Y apeHaiuHa MoKasaTeJieM B CHCTeMe CBepTbIBaHHA KpOBH. Hapsanay c 3THM 
HaOsuOLalOCb OJHOBPeMeHHOe MOBbIIMeHHe YpOBHA (uOpHHOreHa B KPOBH. Tem) 
He MeHee, HAMM H€OJHOKPaTHO OTMeYaJIOCb, YTO CABHIH COJepKaHHA HEKOTOPHIX§ 
WHIpeMeHTOB, B TOM 4HCJIe MH PuOpHHoreHa, C NOBbIMeHHeM 03 allpeHalMHa 
CTaHOBATCA HeCKOJIbKO MeHee OTUYCTJIMBbIMH, UTO MpHBOAUIO K HapylwieHuyo | 
BbIMeyKa3aHHOrO MapaslemM3Ma. PesysibTaTbl HCCeqOBaHHH TpeTbeli cepuw 
NOKa3aJIM, 4YTO H3 KOMIOHEHTOB YIvieBOLHOTO OOMeHa HaHnGOoulee UYBCTBUTEeJIb- 
HbIMH K MaJIbIM O8aM allpeHaMHa ABJIAeTCA MOJOUHAA KUCNOTA, 3aTeM MHpO-| 
BHHOrpaswad KMCOTAa UM, HAKOHELL, PllOKO3a, a H3 BCeX H3YYeEHHBIX NOKasaTesen 
HavMeHee MOBYKHbIMM ABJIAIOTCA CABHIM CONep%KaHuA aleHOSHHTpHdocopHoL | 
KHCJIOTbHI HM HeopraHvyeckux (bocdaTtoB KpoBu. Hamu Opiio 3ameueHO Hauinune! 
OlpeeeHHOH B3aMMOCBA3H MexKy NOHWKEHHEM COep>KaHHA HeEOpraHnyecKuX 
(boctpaToB KPOBH HM MOBbIMIeCHHeM KONMYeCTBA aeHOSHHTpHcpocopHoli: KUCAOTHL. | 

Ilo xoqy uccseqoBanuli BO BCeX TPeX CepHAX ObIIO OTMeUeHO, TO HECMOTPA: 
Ha YeTKOe MOBbILMeHHE YPOBHA TMIOKOS3bI, MOJIOUHOM KHCJOTHI M YuCIa SPUTpO-. 
WHTOB MO, MeHCTBHeM MaCCHBHbIX O03 apeHalMHa pa3BHTHe aHaslOrMuHbix ) 
CABHTOB NO JeHCTBHeM YCJIOBHOTO pa3paxUTeIA JOCTHraeTCA OTHOCHTeIbHO . 
Tpyavee. OfHaKO MpHMeHeHHe MaJIbIX 103 allpeHanuHa, He BbISbIBABIUHX B KOH-} 
TPOJIbHbIX OMbITAX CKOJIbKO-HHOYb 3aMeTHBIX CABHTOB 9TUX BelLeCTB (1,2 -y)m 
B3aMeCH YCJIOBHOPO pa3sipaxkUTeJA, BbIsbIBAIO IIPOABIeHHe XapakTepHOH ampe-' 
HaJIMHOBOH peakiuH. JlabHeliilee MHOroKpaTHOe MpHMeHeHHe MaJIbIX 03 ajpe-’ 
HaJIMHa IPHBJIeKO Hallie BHHMaHHe B TOM OTHOLWICHHH, YTO OTMeYaIOCb ompe-. 
WeJICHHOe 3aTHXAHHe NOORAUTCIbHOM yCMOBHOpedeKTOPHOM peak U mpo- 
ABJICHHe KaPTHHbl, HEOMHOKpaTHO HadwOfaeMOl MpH pasBUTHM Mmpomecca BHYT- 
peHHero TOpMoxkeHuA. HecMorpa, Ha 9TH MHTepecuble (akTbl JambHeliee u3y- 
YeHHe NEHCTBUA MOAMMOPOPOBbIX O38 akpeHaIHHa OblIO MpepBaHo, HW MBI IIpHcery- 


rt K BOSeHCTBUAM OAHHM TOJIbKO H30JIMpOBaHHbIM YCJIOBHBIM pa3paxkuTe- 
Mf, KOTOPbIM BCKOpe MpHBel K Pa3sBUTHIO XOpOIO BbIParxKeHHOrO Mporecca 
yTpCHHero TOpMoxKeHuaA. PaspuTne ero, Kak WH B MpexKHHX UCCeLOBAHUAX, 
DUCXOHJIO BONHOOOpasHO, WpoOHo. Pesyabrarst HaulMXx ucceqOBaHHi MoKa- 
KH, YTO B NOMaBJIAIOULeM OOJIbINMHCTBe ClyyaeB MO3%Ke BCero yralllaeTcaA yc- 
BHLIM pedleKc Ha Te CABUrM, Ha KOTOpbIe OH BbIpaOaTblBaeTCA paHbille. STO, 
RBHbIM OOpa30M, OTHOCHTCH KO BPeMeHH CBEPTHIBAHUA KPOBH, MpoTpoMOuHO- 
!y Bp€MeHH, 4HCAy TpomOowMTOB u mp. Cnezyer oTmMeTUTb, YTO Mporecc pac- 
DMaXUBaHHA TakxXe MpOMCXORMUT MOCTeNeHHO M paHbille BCeroO MpOABAeTCA 
THOLEHUM TeX NpolleccoB, Ha KOTOPbIe BbIPAaOOTaIOCb BHYTPeHHee TOPMOxKe- 
> HeLocTaTOuHOn rayOuubl. B psye xe cayuaes, Kora TOPpMO3HbIM mpowecc 
DTHOWEHMH HeKOTOPHIX CABHTOB BbIpabaTHIBaeTCA MIOXO, HOO 2%xe BOOEbITE 
BbIpaOaTbiBaeTCA, HMECT MECTO pacillelvieHHe XapakTepHoro JelicTBuA alpe- 
iMHa, IpHMeHeHHOTO Ha 3TOM (ouHe. B nOMOOHEIX Cy4¥aaX HaM He pa3 pHxo- 
MIOCb I1pHOeraTb K TpeCHHpOBaHHIO TOPMOSHOFO Mpolecca, B pesy/bTaTe KOTO- 
1° OUCHb YaCTO yaBaslOCcb JOOMTLCA pasBHTHA Ooee yrulyOeHHOrO BHYTpeH- 
rO TOPMOXKeHHA B TEYCHHE OTHOCHTEIbHO Goee KOPOTKOFO BPeMeHH. 

Takum oOpasom, B pe3ybTaTe MpOBeJeHHLIX HCCMeOBaHU ObIO ycTaHOB- 
O, UTO H3 BCe€X H3YYeCHHbIX HAMM CTOPOH CHCTeMbI CBepTbIBAaHHA KPOBH Hi yruie- 
HOrO OOMeHa HanOoulee UYBCTBUTEbHLIM K MHHUMAJIbHBIM 03aM allpeHaiuHa 
MIA€TCA BP€MA CBEPTbIBaHHA KPOBH, KOTOPOe, NO BCelt BepOATHOCTH, OGecrIe- 
H3aeTCA 3a CueT OOIee TOHKHX M UYBCTBUTEJIbHbIX MCEXAHH3MOB, BKJOUaIOWUXCH 
pror npomecc. M3 KomnoHeHTOB yruieBoHOrO OOMeHa HalOoslee UYBCTBHTEJIb- 
M K MaJIbIM 034M apeHaJIMHa ABJIACTCA MOJIOUHAA KUCIOTa, HU, Haodopor, 
SOJIDILMHCTBe CJly4aeB 1032Ke Bcero B Oe3YCIOBHY!O WH ycsIOBHOpedeKTOPHYIO 
AKIQMIO BOBMCKAIOTCA CBU YPOBHA [IOKOSbI H YMCA SPHTPOMHTOB, CoNep- 
i HUA HeopraHvyeckoro docdopa u ayeHosuHTpudochopHou KucwoTH. IIpu 
M4BHEHHM Ke PeaKTHBHOCTH JIBYX CHCTeCM — CHCTeMbI CBepTbIBaHHA KPOBH 
ruieBoqHoro OOMeHa — K BO3eHCTBHAM Pa3JIHUHbIMH flo3aMH ajlpeHa- 
Ha  MOXKHO CKa3aTb, 4YTO M3 BYX 9THX Cu3HONOrHYeCKHX CHCTeM 
Ooslee UYBCTBUTEIbHOH K aflpeHasIMHy ABJIAeTCA CHCTeMa CBePTbIBAHHA KPO- 
, UTO, COOCTBeEHHO, TOBOPHT B NOWb3y ee Combe ONOMOMYeCKOK POH WA 
raH3Ma. 

OTH UccIeOBaHHA, MOKa He aBad OKOHUATEbHOrO OTBETA Ha BCe MOCTAaBJIeH- 
¢€ HaMM BOMPOCHl, CO3alOT OMpeesIeHHbIe BOSMOXHOCTH WIA UX abHelwWero 


\yueHHA. 


| Vuctutyt du3snonorun Tocrynusto 
| Akaylemun wayK ApmCCP 28 VIII 1957 
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Jloxxann Arkagemunu nayk CCCP 
1958. Tom 118, Ne 1 


B. B. FOPKEBHY u JI. T. FOPOXOBUY 


O CHHTETHYUECKOM XAPAKTEPE OBPASOBAHH SA AKTHBHOM 
HYHBEPTA3bI Y SACCHAROMYCES GLOBOSUS [fi0O/] BJIMAHHEM 
MPEMAPATOB JIPO)K)KKEBOK WHBEPTA3bI 
(ITpedcmasaeno axademuxom A. H. Onapunoim 12 VIII 1957) 


B paoore B. B. fOpKesuua u P. B. UBetixunol (*) Obuio ycraHoBseHo, 4m) 
ecw KslerKu Saccharomyces globosus, He MMelOlIMe aKTHBHOM MHBepTasbl 
MOrOuLaloT W3 pacTBopa B Mpollecce 6poxkeHnA MpenapaT Aporkx*KeBoh UHBEpP), 
Tasbl HM 3aTeM NOCe OTMbIBAHHA OpOAT Ha Caxapose WM MOHOCaxXapHax} 
TO aKTHBHOCTb HHBepTasbl, OOHAPy2KHBaeMas B KJeTKAaX Noce aBTOuM3a, BCer|, 
a Ooubile, YEM AKTHBHOCTb, OCTABWAACA B KJleTKaX MOCe MOMMIOWMeHHA U OT], 
MbIBaHHA. B aHHoM clyuae UMeeT MeCTO ObICTpoe (B TEYeEHHE HECKOJIbKHX 4a}, 


re co3aBasIMCb HHble yCJIOBHA afantalwun. B 9THx cClydaAdX, Kak ObIO MOKaih 
3aHo A. V1. Onapunpm, H.C. Tenbman u V1. I. YK yKosoii (*), y S. globosus Tak} 
2Ke MOABIA€TCH AKTHBHAA WHBEepTa3a. ‘| 
Onurramu B. B. KOpkesuua u P. B. I]Betikunonk (") ycTaHoBseHo, 4TO 3TO OBI 
CTpoe NOABJeHHE CNOCOOHOCTH KJIeTOK OOpa30BbIBaTb AKTHBHYIO HHBepTasy He) 
MpOWCXOHT, eCJIM BMeCTO AaKTHBHOrO NpelapaTa MHBepTasbl, KleTKM OyjLy1) 
MOMIOULaTb MpelapaT, HHAKTHBUpOBaHHbI HarpeBaHHeM, T. e€. YTO B CTHMYJIA- 
WHH OOpas0BaHHA KJIeTKaMH WHBepTasbl yuacCTByeT TepMOAaOHIbHbIN KOMMO-| 
HeEHT lpemapata. 
M3yuad MexaHi3M BJIMAHHA Npenapata depMeHTa Ha MOABMeHHE y KJIeTOR' 
CHOCOOHOCTH OCOpasOBbIBaTb aHHbIli (PepMeHT, MBI B HaCTOAIeH padoTe BbIAC* 
HACM 3HAYeCHHe a30THOFO NMTAHMA B STOM Mpollecce UM CHHTeTHYeCKHH XapakTepy 
oOpa3s0BaHHA aKTHBHOH HWHBepTasbl. 
B ynomanyToH ye padote (') WIA CTHMYJIAIMM OOpas0BaHHA HHBepTasbl 
y S. globosus ucnomb30BaJIcA CpaBHUTebHO MaJOOUMILeHHBI Npenapat cbepMeH- 
Ta. [logpepruyB nogoOubli npenapaT, Xopowo cTHMYyJMpywlulNi oOpasopanue 
cbepMenta, OUNCTKe afcopOuHell Ha TpexkasbIlMeBom cbocdate(*), Mbl OOHapyxKH= 
JIM, UTO OUMMLEHHBIN, SHAYHTeEbHO OoONlee AKTHBHLIM WpenapaT B TeX 3xKe yCuO- 
BUAX oMbiTa (1), He OOalaeT CTHMYAMpy!OuLHM JelicrBHeM. OToT pesy.bTaT 
MOF O3HauaTb, YTO HIM B OUMILCHHOM lipelapaTe HHBepTasbl HET CTHMYJIMpyIOMle- 
rO KOMNOHEHTA, HIM CTHMYJIMpYIOUMH KOMNOHEHT OCTaICA B JaHHOM lpena-| 
pate, HO JIA CTHMYJIAIMH HeOOxoquMa elle Kakad-TO HHA UacTb Mpenapata, 
yRaneHHad MpH ouncTKe. OnbiTHbie TaHHble NOATBeEpAUIH BTOpoe Mpefnoso- 
*KeHHe, IpHueM yalteMad MpH OUNCTKe, HO HeEOOxouMad AVIA CTUMYJALMH, 
YaCTb lipelapatTa OKa3aslacb TepMocTaOHJIbHOH. 
Ecum B HallMX ONbITAaX NPHMeHAJICA pacTBop, cosepxKamuh 0,01% ounmen- 
HOrO aKTHBHOTO Mpenapata u 0,02% mpenapaTa HeounMeHHOrO, HHAKTHBUpO- 
BaHHOrO MpefBapvTebHO 15-MMHYTHBIM BbIep2%KHBAHMeM B KUNA BOLAHOM 
OaHe, TO Takoe CcoueTaHHe MpenapaTOB OKasbIBalO XOpolliee CTHMYIHpyroulee 
qevcTBue. J[aHHble STHX ONbITOB NpHBefeubl B Ta. 1*. Bee onpezenenus npoe. 
BOJHIMCb MO MeTOAMKe, ONMCaHHOH pauee (). | 


* B onpitax mpuHumana yuactue T. Tl. Xoxpuna. 
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pra [WA MHAYWHpOBaHHorO OOpa- 
faHHA (epMeHTOB yY MHKpoopraHu3- 
Be (°), eCTeCTBeHHO OblIO npesno- 
KKUTb, UTO TEPMOCTAaOWJIbHaA YacTb 
ero | HeEOUMMeHHOrO Mpenapata 
f3yuaeMOM Hamu addpeKTe UMeeT 
hUeCHHe HCTOUHHKA a30THOTO MuTa- 
H. OTO Mpeosomwenne MoATBep- 
MOCb SKCIe€pHMeHTaMH, MoOKasaB- 
i 4TO WIA NowyueHna adcdexta 


DaASOBaHHA MHBepTasbl y S. globo- 
| OKa3aJlOCb BO3MO2KHbIM BMeCTO 
AKTHBHPOBaHHOrO HeOUMIULeEHHOrO 
ellapata JoOaBATb kK OYNLLEHHOMY 
eo, AaMMHOKHCJOTHI. 

OnpiTbI NpoBoswuucb NO ynoMu- 
Billeica y2Ke MeToquKe (1), ouH- 
HbIM MpenapaT cepMenta Opasica 
J,01%-H KOHWeHTpalun, aMuHO- 
CNOTHI MOOaBIANHCb K BOXHOMY 
bTBOpy MpemapatTa HHBepTa3bl B KO- 
wecTBe 20 mrHa 60 Mia pactTBopa 
033%), Tyla me oOaBmsasocb 
TIOKO3bI. B ciryyae cmecH u3 


| 
Ta6Oauua 2 

IAHHe AMHHOKHCNOT Ha OOpasoBanne 
MBHOH uHBepTasbl y S._ globosus 
(HBHOCTb WHBepTasbl B MMJWJIHTpaMMax 
iepta Ha 100 mr cpiporo Beca Apoxwx«Kel) 


—— 


axo_e & lo 
ORES | cd 19m 
MMHOKUCIIOTHI , SA s.is"2 £5 
moOaBsevHbIe bs goose Cam Sjacs 
| OUHILeCHHOMy a Ceca sio aS ausas 
npenapaty Bi[seldanl/Seco|sok 
HHBepTasbl a Sane ee BOYES a2 
ZIOSK COC aX wIOS 
KOKOJI ) 
MH 1 16,6 CORON PLORO 
TH j 2) 12:0 | 2634 |14,4 
aparuu 
[KOKOJI Bip Bigs Bil) | 4,2 
HH 4 36,8 52,47 | 15,6 
laparuu Die ORO) Pa (9 || Bole 


MHATHIX B Jpyrux onpitax 1'/, uaco 


‘Tauupie Ta61. 1 yOequrenbuO moKaspIBalOT, UTO B CTHMY/IAILHN OOpasoBaHHA 
MBHOH HHBepTasbl y S. globosus Hapaly c TepMoaOHJIbHbIM KOMMOHEHTOM 
elapaTa yuacTByeT TepMOCcTaOHJIbHbIli KOMMOHEHT. 

B csBasu c TeM, 4TO B JMTepaType OTMeYaNOCcb 3HayeHve UCTOUHVKOB 


TaoOauna 1 


Yuactue Tepmocra6usibHol uacrH mpenapata 

B CTHMyJIAWMA OOpasOBaHvA AKTHBHOM MHBepTasbl 

y Saccharomyces globosus (arrHBHOocTbh dep- 

Me€HTa B MMHJWIHrpaMMax uHBepra Ha 100 mr 
CbIPoro Beca poxKKel) 


tn t 
ars |e a By 
foe § o a 
gog.| 85, | 88 
Xapakrep dbepmeutHoro ag Se ae g g 
& ae 5 
ripenapara a | 2 S = 3 4 Bo |. fe 2 
els Fee eee | Om 
I a) is s iS as ro) 
shea oc Sy 
° Ex Bo Sac Ray 
2/Om8E/ TES] Of 
Heounmenuplt 4 25,0 | 46,0 | 24,0 - 
2 Note Hale 25 On tone 
OunmeHHblit 1 oe Ge alt OnlOn 
PAM a) .0) |) B50) | OMG 
Heounmenupii, HH- | 41 OF0) i 2OROR eORO 
AKTHBHpOBaHHbIt | 2 0,0} 0,0) 0,0 
HarpeBaHHem 
Ounmenupl + He- | 41 48,0 | 76,8 | 28,8 
OUHUeHHbDIM, AHaK-| 2 | 45,8 | 66,8 | 24,0 


THBHpOBaHHbli 


« 


IMMHOKHCJIOT, KaxKNOH AMMHOKUCJIOTHI Opasocb mo 5 mr. Tak Kak aMMHOKHC- 
Tbl HECKOJIbKO 3a,epKUBaH MOTMOULeHve MHBepTa3bl KeTKamu S. globosus, 


-BpeMS# BbIepo%KUBaHHA Mpoxw%KeH B YNOMAHYTOM pacTBope OpblwIO, BMeCTO 
B,— 2 vaca (B OMbiTe Cc achaparHHoM — 


11/, uaca). JpowxKH 3aTeM JByKpaTHO 
IIPOMbIBaJIHCb BOJOH, OpowuIM Ha BOD 
HOM pacTBOpe Caxapo3bl, KOTOpy!O 
S. globosus xopoulo cOpaxuBaeT yxKe 
3a cueT COpO“poBaHHOH 3 Cpefbl HH- 
BepTasbl (°), H NOABepralHch aBTOJH3y.- 
JlaHuble OMbITOB MpeACTaBJIeHb B TAO. 2. 

Crelyer ykKa3aTb, UTO K ONbITaM, 
JlaHHble KOTOPbIX NpHBeeubl B Tabs. 2, 
CTaBHJIHCb NapadJiebHO culenyroulue 
KOHTPOJIbHbIe OMBITbI: 1) CO CMeCbIO aMH- 
HOKHCJIOT B COUeTAHHH C TEM 2%KE Mpena- 
paToM qbepMeHTa, MHaKTHBHPOBaHHbIM 
HarpeBaHHeM(B 9TOM CiJly4¥ae Caxapo3sa 
JIA TMocseLyroulero OpowKeHHA 3aMeHA- 
JlaCb MHBepToM); 2) C aKTHBHbIM dep- 
Me€HTHBIM TpemapaToM 6e3 aMHHOKHCAOT; 
3) C aMHHOKHCOTaMH Oe3 Mpenapata 
dbepmMeuta (nocweqyroulee Opormenne Ha 
uuBepte). Bo BCeX KOHTPOJIbHbIX OMIbI- 


. IpupocT cdbepMeHTaTHBHOH aKTHBHOCTH B aBTOJM3aTaXx He oOHapy2KHBaJcA. 
BCeX OMbITaX JaHHO paOorbl mocropoHHeli uneKIHH He HaOsIO{a0Ccb 


iK POCKOMMpOBaHHe). 


Iipuseyenuple B HacTosuleH paOoTe aHHble NOKasbiBaioT, TO pH CTHMYJIA- 
A OLICTporo OOpas0BaHUA aKTMBHOH HHBepTasbl y S. globosus npenapaTamMu 
BepTasbl, HapAy C TepMOJAOWJIbHbIM KOMIIOHCHTOM Mpeliapata, TpeOyeTcA HC- 
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TOUHNK a30THOro muTaHUA. Kpome TOPO, Kak 3TO OblIO NoKa3aHo paxee (’), IA aH 
Horo Mpowecca TpeOyerca cnetupuyeckHH cyOcTpar u Mpotlecc OpoxKenHA. Amu 
KHCJIOTbI B @HHOM CJly¥ae Oe3yCJIOBHO HIpaloT pOJIlb, MWperxe Bcero, ucTOUHHKa 
a3oTa, TaK KaK MOTpeOHOcTH B yrulepose y ApoxkxXehH MOryT yOBNeTBOPATHCA 
3a CueT CaxapOB, OMHaKO Upupocta PepMeHTaTHBHOM AKTHBHOCTH JIMUIb 3a H 
CueT He MIpOWCXOMUT (KOHTPONb 2). Jlanuble TAO. 2 MOKAa3bIBAaIOT, YTO B KaueCTB 
OCTATOUHOFO MCTOUHMKa a30Ta MOFYT BBICTYMAaTb pasM4Hble OTJebHbIe AMHHO- 
KMCJOTbI, YTO TOBOPUT O HecrellMPUUHOCTH 3feCb HCTOUHHKa a30Ta. OTO TEM 60- 
jlee MofuepKMBaeT HCMONb3OBaHHe a30TA AMHMHOKUCJIOT M He CTObKO UX ye 
poguoro CKeleTa. OHaKO MbI He MO2KeM B aHHOM CJly¥ae TOBOPHTb O NOMHOCTHIC 
AMMHOaBTOTPOPHOM CHHTese, TaK KaK M3BeCTHO, 4TO KJeTKH ApoxoKel cojep- 
%KaT 3aacbl CBOOOHBIX AMMHOKMCIOT M YTO CHHTe3 aflallTHBHbIX MepMeHTOE 
KJI€TKH MOKET MpPOHCXOAMTb 3a CueT pacxofoBaHHA Apyrux GerKoB ()K. Mono, 
a Takxe C. IInurenbMaH — cM. (°)). 
Haum JaHuble NoKa3biBator, YTO W3y4aeMbIi acPeKT yBeHYeHHA B KJeTKAy| 
MHBepTa3HOH AKTHBHOCTH He CBA3aH C MOBbILICHHeEM AKTHBHOCTH TOM MOpilHk 
cbepMeHTa, KOTOpad copOupoBaHa U3 CpefbI MU OCTamacb CBA3AHHOM C KJIeTKOM)| 
TaK KaK 9TOT 2deKT He Jaer OUMULeHHbIM MpenapaT Ges HCTOUHHKOB a30THOTE| 
nuTaHud. CreqoBaTesbHO, B JaHHOM CJly¥ae MpOuCcXoOAUT OOpasoBaHHe MONO 
HUTe@IbHOM AKTMBHOCTH, CBA3AHHOM C CHHTeTHYeCKHM TpolleccoM. OO 3TOM él 
rOBOPHT HeOOXOAUMOCTb 3fecb SHepreTHYecKOrO OOmeHa (1). CueqyeT yKasarTe! 
Ha OobOe CXOJCTBO YCIOBHH OOpa3s0BaHHA aKTHBHOH uHBepTasbl y S. glo 
bosus No BAMAHHeM MpenapaToB 9TorO sepMeHTa C YCJIOBHAMH Apyrux culy4da: 
eB (7, 3, 5) cuHTe3a ajlanTHBHBIX (bepMeHTOB. 


YpasbcKuit TocyJapcTBeHHbIli yHHBepCHuTeT Iloctynuso 
um. A. M. Toppxoro 12 VIII 1957 
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Horaago Ankaygemun naykx CCCP 
1958. Tom 118, Ne 4 


XHMHYECKAY TEXHOJOFHA 
A. H. BAWIKUPOB, B. B. KAM30JIKHH, K. M. COKOBA u T. I. AHJIPEEBA 


K BOTPOCY O MEXAHH3ME )KUAKO®A3HOrO OKHCJIEHUA 
MAPA®HHOBDIX YFJIEBOJOPOJIOB 


(ITpedcmaeaexo axademuxom A. B. Tconuuesoim 26 VI 1957) 


Oxucuienve napaduHosbix yrmeBoopoxos B xKUAKO (base ABIAeTCA CiOXK- 
IM XHMM4eCKHM MIpoleccoM M CJlaraeTcaA M3 pxAa NapasenbHO UM Mocje_oBa- 
MbHO UyulMx peakiMii. B nacrosillee BpeMaA ABIAeTCA OOULENPHHATHIM MOs0- 
bHUe O TOM, YTO OKHCJIeHHe yrvieBoopoxoB Jo yrsiekucoro rasa MW BOMbI Mpo- 
KaeT Yepes MpOMexyTOUHOe COpas0BaHhe MpPOAYKTOB HeEMOMHOTO OKHCEHHA. 
MATKUX YCJIOBHAX OKA3bIBAeTCA BOS3MOXKHEIM B KAYECTBE OCHOBHEIX MpOLYKTOB 
MCICHHA YIeBOLOpOAOB MOyuaTb pA KUCMOpOscosepxKaulux MpoOkyKTOB: 
| PEKHCH, CIMMPTbI, KETOHLI, KHCMOTHI HM Ap. Tipu stom o6pa30BaHHe yKa3aHHblX 
HCMHEHHM MpoTeKaeT B OOJIbIIMHCTBe CJIyYaeB C COM3MEPHMbIMH CKOpOcTAMH 
IpMBOAMT B MTOre K MOUYYeHHIO CIOMHON CMeCH KUCOpOAcoLepKallUux Mpo- 
VKTOB. 

Ha ocnoBe mpeycTaBleHHi O CTaqMHHOM XapakTepe Mpollecca OKNCJIeHUS 
AMM OblJI paspaOoTaH CHHTe3 BbICWIMX CIMPTOB %KUPHOFO psa, MeTOJOM IIps- 
ro OKHCeCHHA NapaHHOBbIX YIvieBOOPOAOB B MpHCyTCTBHH OopHOH KUCIO- 
1 (1). Januprii mpotece npesctaBiseT Cobo MpakTHuecKHH WU HayuyHbl HWH- 
spec. BnepBble ylalocb (PUKCHPOBaTb OKHCeHHe YIVIeBOLOpOAOB Ha OMHON UZ 
AUAIbHBIX CTayuH mpolecca — cTaquu oOOpas0BaHHA CMHMPTOB. 

|| OGnyee MpectaBeHue O CTaqHHHOM XapakTepe Mpollecca OKHCJIeEHHA HeU3- 
PKHO CTABHT BOIMpOC O BbINCHeCHHH XHMH3Ma HM MeXaHW3Ma MpoOTeKaHHuA OT- 
DSJIbHBIX cTaquH. C sToH WebIO HAMM ObWwIO NpoOBeeHO OKMCIeHHe pAa MHTH- 
MLyabHbIX YIIeBOAOPOAOB HM UZy4eH COCTAB NMOJYYeHHEIX CNMPTOB. B pesysb~ 
AT€ BbINOJIHCEHHOH paOOTbI yaJlocb yCTaHOBHTb HeKOTOPble 3aKOHOMePHOCTH 
KUCJIMTEIbHBIX TpeBpallleHHH YrvieBOJOpoOAOB HM, Mpexe Bcero, OTBeTHTb Ha 
DMpoc: cBa3aH JIM Mpollecc OOpas0BaHUA CHHPTOB C AecTpykKUMeH MOWeKYJIbE 
«XOMHOTO yrueBooposa. 


lucnoTb! cocraBiasio 5% or ucxogHoro yrueBoyopoya. Temmepatypa peakiun 
65—170°, npowomKUTeIbHOCTh — 4 aca. 

Oxucnenve Beloch B peakTope, MpescTaBsiouleM CoO6oH cTeKAAHHbIM WH- 
HAp Auametpom 50 mM u BbICOTOH 250 MM C BMaAHHOH B HM2KHIOIO YaCTb NOPH- 
ol miacTuHKon (punbTp Ne 1), wepes KoTOpyto paclipeleIAICA OKMCIAIONINM 
3. B BepxHeli uacTu peakTopa ycTaHaBsMBaslach JoByuika J\uHa c OOpaTHEIM 
JIOMWIbHUKOM. PeakTop MoOMellaica. B vIMILepHHOBYIO OaHio, TeMilepatTypa 
KOTOpOH perysHpoBalacb Cc TOUHOCTHIO -+ 1°. 

IlpuMensemble Jit OKNCICHUA HHLMBULYasbHble YreBoROpoye! ObiiM NMoMy- 
eHbI 13 WMpoKoli cbpakuuH ruApHpoBaHHOrO CHHTNHA, WyTeM pekTHduKallu4 
BaKYYMe Ha KOJOHKe BHICOKOM adpPeKTHBHOCTH. NapakTepucTHKa yrweBofo- 
OOB npHBeseHa B Tabu. 1. 
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Ta6Oauna 1 


XapakTepHcTHKa yrsleBOOpO0B 


SS 
2 @usuueckHe KOHCTAHTHI JlutepatypHble aHHble 
¢|Haumenopanve} § a 
6 fe) a Fal ee T 
e yrseBoxopor, a8 T. KUM, KpUucrs, no gq Greece eC 
s ao °C/MM pT. CT. °C D 4 pt. cT 
4 |4-TpueKan Ci3He, | 94,0—95,5/5,2 — |1,4256]0,7564| 94,1/5,2 — 
2 |x-TeTpayeKkaH CysHeo |107,5—109,5/5,2) — |41,4289 1),7638 108,5/5,2 =a 
3 |\a-Teuragexan | Cy,Hye [122,0—122,5/5,2| 8,9 }1, 4320/0, 7686] 122,1/5,2 40,0 
4 |H-I excaqekan CygHa, [105,5—105, 7/4 16,6 |1,4344|0,7732| 105,5/4 16,5—16,9(18, 09) 


* PacueT TemmepaTyp KHMCHHA MPH pa3MHYHbIX AaBMeHHAX MPOM3SBOAMICA M0 cpopmysiaM, 
npeqsoxennpim M, JI. Tuanueespim (?). 


CoctaB MowyYeHHIX OKCHaTOB NpHBeseH B TAOA. 2. 
Ta6auna 2 


XapakTepHcTHka OKCH]aTOB 


= g Pacnpeylemenue mMposyKTOB 
cS) x oe Mom. % 
a g = oe B OKCHAaTe, emO/, 
> FS 
5 2 

Ss} ° o os 1 1 

| 5 o ° mS tw © & 

Mcxoxupii 7 g ° = 5 Os a Prd 

® Ss a zs ere Bye aS a? 

a yrseBozopor, cS) 5 = a 8 os 

4 isa} g a) cS) St ie} So a 

2 & 2 ce = zo Eeo io CAS) 
° ° ° aie oud on aes ee) 
1 5 a. ie} iss ome) Bom Nowi=¢ Qnh 
. S| & | = | F | S2 | g3s| 8 | ess 
a < ® < Ss So [seo | 2c SO 8 
4 n-TpumeKau 4,3 4454 25,6 88,8 Pea | 10,9 18,1 71,0 
w n-TerpafekaH 5,0 8,0 30,9 91,4 2,56 9,2 Die 69,5 
3 H-IlenTageKaH By sal 41,0 28,3 81,1 2,45 42,4 20,6 67,0 
4 n-Cekcagekau Sit 12,6 28,0 94,4 2,74 11,9 18,2 69,9 


IIpupezenuble JaHHble MOKa3bIBalOT, YTO BO BCeX Cy4aAX OCHOBHBIM IIpo- 
JLYKTOM OKHCJICHHA HHIMBULYAIbHbIX YIIeBOLOPOAOB ABJAIOTCA CHMpThI (OKOMG 
70%). 

Jlia BbIACHeHHA COCTaBa H CTPOeCHHA CNHPTOB, MocueqHHe Obl BbILeIeHBI 
H3 MOJIYYeHHBIX OKCHLaTOB. BpleeHve CIMPTOB MpOBOLMIOCh CeLyOuLuM O6- 
pasom. Haxojamuecsd B OKCHaTe CNUPTHI B BHe OOPHOKHCIbIX SPUpoOB oOTTe 
JIAJIMCb OT OCHOBHOH Maccbl HelpopearnpoBaBllero yruieBoLopoya, KUCAOT 
WM KapOOHWJIbHbIX COeMHCHHM TyTeM OTTOHKH Mocle\HHX B BakKyyMe. SatTeM 
(OopHOKHcble SPUpbI pasaraiucb ropAyeli BOOM (Ha BOAAHOH OaHe) uw Mosy- 
YeHHbIH KOHICHTpaT CIMPTOB OMbLIAJICA CIMpTOBbIM pacTBopom 0,1 N KOH 
u36bITOK ~ 5%) Cc WebIO pa3IOXKeHHA MPHCYTCTBYIOULUX B HEM HeOOJIbINMX 
KOJMYeCTB COMKHBIX SupoB. Tlocue oTTOHKH 3TaHONa uU OOpaboTKH ocTaTKa 
rope BOLO CNMPTbl SKCTParHpoOBaJIHCb XPHPOM; SPHPHbIe BLITAXKKU POMBE 
BaJIMcb BOJOH, BbICYIUMBAINCh Ha Cyb(paTOM HaTPHA HW Moce OTTOHKH 3~pH= 
pa CIMpTbl MeperousAIMcb pH OCTaTOUHOM JaBeHHH | mM pr. cr. Tlomyuennpie 
9THM MYTeM CIMPTbI ObIM MOBTOPHO OYMULeHbI Yepes OOpHOKHCAbIe scbupHl 
BBICYWICHbI Ha MpOKaJIeHHbIM Cyb(*aTOM HaTPHA HW pa3sOrHaHbl B BaKyyMe. — 

Bo Bcex cilyyaaxX OCHOBHad Macca (Gomee 60%) NoyYeHHBIX CNMPTOB BBI- 
Kuala B Y3KMX TeMMepaTypHbIX TrpaHuWax. XapakTepucTuKa pernerentsix 
CHUpTOB MpuBeseHa B Tad. 3. 

Kak MO%KHO BHeTb H3 MpMBeeHHEIX JaHHBIX (cM. TaOu. 3), BBE CHHBIE 
CIMpPTE! MO THAPOKCHJIbHBIM UMCaM OTBeYaOT COOTBETCTBEHHO TPueKaHOy, 
TeTpafeKaHouly, MeHTaeKaHoly WM reKcaqeKaHoOy Hu, CeOBaTeIbHO, HMeIOT 
TO %Ke YHCMO YIVIepOAHLIX aTOMOB B MOJIeKyJe, YTO H COOTBETCTBYIOMLMH UCXOJ- 
HBIM yrieBoxopon. Jit AoKasaTerbcerBa STOrO MONORKeHUA OblO NpelpUHATO: 
ucceqOBaHHe, IpeyCMaTpHBaiollee MpeBpalllenve BbILeCHHBIX HAMM CIMpTOB 
B yrieBofoposbl HM cpaBHeHwe MX CBOHCTB C CBOMCTBaMH yraeBo_oposoB, 
OKHCJICEHHeEM KOTOPBIX 9TH CNHPTH ObwIH MosyueHbl. | 
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TLaownmla 3 


XapakTepHCTHKa BbIJeHHIX CHHPTOB, NOY UCHHEIX OKUCJICHHeM HA JUBH Ly aJIbuBlx 
Mapa@vHOBLIX yreBOAOpOAOB 


@usuyeckue KOHCTAHTHEI JIutepaTypuble H pacueTHbIe 
WaHuple 
Vcxomunnit rs) \ ®, S 
i Q os 
. é & a 
3 YIMEBOROPOR | v_ Kun. upH 20 5 = 2 | yaumenonanue | E& 2 = 
5 4 MM pr. cT., ny | & zg we % 
a °C 3° of cnupTa ae [ole) 
a BS | Ho fe | 86 
Z ae| Ee LE eteee| 
1 | a-TpugeKkan 97,0—100,0 1,4415 | 0 273,4 | n-Tpupe xa- : 
Hou-1 105,4 | 280,0 
2 | x-Terpayekan 105,5—108,0 1,4435 | 1,2 | 262,8 | n-Terpaze- 
KaHou-1 114,8 | 261,0 
3 | 4-Ilentanqexan 116,0—117,0 1,4458 | 2,3 | 248,8 | n-Ilentrane- 
KaHou-1 124,0 | 245,6 
4 | n-Texcakekan 425,0—126,8 1,4473 | 4,8 229,5 | w-Dexcaye- 
KaHou-1 i8)0) [als 


Takoro pola uccieqoBaHui0 ObWIM NOABeprHyTb! CIHPTbI, MOMYYeHHbIe OKUC- 
ItHHeM H-rekCafeKaha, JIA YerO OHM ObWIN NerHApaTupoBaHbl Hall a/lOMOCHJIH- 
|ATHBIM KaTaJIM3aTOPOM B Cpesle KcuIONa pH TemMepatype oKono 140°. O6pa- 
RBABUIMeCA IPH 9TOM HeMpeeIbHble COeAMHEHUA ObIM OCBOOOXKeHbI OT pac- 
(OPHTeIA WYTeEM OTTOHKM MOCJeMHero B BaKYYMe, OUMULEHI OT CIeEOB KCMONA 
KcopOuuel Ha CHIMKareme H NeperHanbl mp | mm pr. cr. Bpifemenuble yrue- 
Mopars UMesIM HoWHOe uncIO 109,3 (ana CygHs. 113,0). 

| OunmjeHHblit TakHM oOpas0m oOleuH Obl MporMspupoBaH B cpesle H-ren- 
Ha Hal KaTaM3aTopoM Penes pu Japnenun 180 aru Temmepatype 180°. a-Ten- 
iH Obl OTOHAH H MpOyKT NeperHaH 

akyyMe 1p 5 MM pT. CT., Mocule Ta6auna 4 
TO B HeM ObWIH ONmpeyeleHbl pe- 


\ =f XapakTepHcTHuka yruieBonopoya, MOJyYeHHOrO 
AKA, YACIbHbIM Bec, TeMmepaty- 13 CHUPTOB 

lA KpucTasmu3auuu (cM. TaO. 4). 

| ConocrapjieHue CBOMCTB yrJleBo- Yraezonopog, 

bpofa, momyyenHoro 3 cmupta, buanyeckue as crupron 4+) Mexomeet 

| HCXOAHOrO, MOKAa3bIBaeT, UTO YKa- KOHCTAHTBI ponte H-reKkcafleKaH 
IHHbIE yYIIeBOLOpoOsIl VIEHTMUUHBI. nH-rekcajleKaHa) 


ro mo_TrBepxaerca OTCYTCTBHeEM 
bIpeccuH Mp onpeseseHHu Temrie- : 
ATYpPbl KPUCTaJIH3alHW CMeCH 3THX yee gis mm 134,0—195,5 194,3—134,5 


(meBowoponos (B oTHoWeHHH | : 1), ne 44350 1, 4344 
pTopad oKa3saacb 6,14°. ae 0,7748 0,732 
| TlonyuenHpii pesybTaT MO3BO-  pxpyer., °C 16,3 16,6 


HeT ClelaTb BbIBOJ, O TOM, 4TO IPH 

KHCICHHM H-lapaPHHOBbIX YTVIeBO- : 

DPOAOB MOJIeKYJIAPHEIM KHCOPOAOM B 2KUAKOU (pase, B IIpHMeHAeMBIX HaMu 
PHOBHAX, OO pasyIOTCH MIpeHMYILeCTBeHHO CIMPTbI, CofeprxKatlue TO 2%Ke HCHO 
“JlepOAHbIX ATOMOB B MOJIeKyJIe, YTO HM MCXOABIM YIVIeBOMOpOM Cc CoxpaHe- 
Mem ero cTpyKTypsl. Takum o6pa30M, *HAKotpasHoe OKUCeHHe TlapaduHo- 
SIX yrleBOLOpOMOB B CIMpTH MpH TeMIlepaType 165—170° B npucyTcTBYH 
ee KHCJIOTHI B OCHOBHOM lIporeKaeT Oe3 AeCTPyKUMH MOJeKYyJIbl HCXO]- 


To yrsepoyoposa. 
Tipu onpeqenenun collepxkaHua TepBHYHbIX M BTOPHYHbIX CIMPTOB B UCCJe- 
\eMOM IIpokyKTe MbI BCTPeTHAHCb C OO/bINMM TPYAHOCTAMH. Tlonpirka ucnouib- 
bBaTb JIA STO We H3BeECTHbIe B MMTepaType MeTOAHI (°, 4) He puBea Hac kK 
bOKUTEIBHLIM pesysbTatam. [Ipopepka 9THX MeTOAOB Ha PAC MAAMBULY allb- 
IX CIIMPTOB C YMCIOM YIVIepOAHLIX ATOMOB B MOJIeK ye OT Cy HO Cyg H pasauy- 
KIM MoslowKeHHeM TMPpOKCHIbHOM TpynMbl, a Taky%Ke Ha MX CMECAX, MOKasaia 
HempHroguocth. OwHOKH HW pacxoxKeHuA MpM ananuse AOCTHRATH BeCbMa 
154 


; 


6OuIbIIMX BeEJIMUHH. DTU OOCTOATEJILCTBO BbIHYAUIO Hac MOCTABUTb CiellMaJIbHOE 
ucclleloBaHve Mo paspaOorKe MeTOMa KOMUeCTBEHHOTO ONpeseeHUA NepBHU: 
HbIX H BTOPHYHBIX coupTos. JIA pelieHHA NOCTaBJIEHHOM 3afayH MbI HCHOJIb3O 
BaJIH PeaKI{HIO OKMC/CHAA CIMpTOB XpoMoBoi KucHOTOH B cpele eqAHOH yK 
cycHol Kucnotst. B pesymbTate MpoBeseHHoro HCCeOBaHHA yasocb paspar| 
6oTaTbh MeTOL, OOeCNeuMBAaIOMIM OMpesemeHve MepBHYHEIX MH BTOPHUHBIX CIMP:| 
TOB C TOUHOCTHIO oKOIO 5% (°). 

Ucnomub3yA yKa3anHblit MeTOM, HaM yflaJlOCb OMpee/IMTb COCTaB uccaenlye| 
MbIX CIMPTOB, MOJYYeCHHbIX OKHCJICEHHeM HHAMBHUAYaIbHbIX YIeBOLOPOAOB | 
Hmxke MpupBeyeHbl pesyibTaTbl avaiv3a yKa3aHHbIxX cMupToB (B Mom.%): ) 


ae 


Elicxogupie Tleppuunpie Bropuunpie 
yrJIeBOJOpOAb! COHpTbI CnNHpTBbI 
H-TeTpagekau Na) 88,7 
H-I lenTaylekaH ABE P: 87,8 
H-] ekcafekaH 12,3 8757 


Tipupeqenuple 2aHHble MOKasbIBaloT, UTO Mpollecc OKUCIeCHHA NapaduHoBbIX 
yIleBOMOPpOAOB B CIIMpTbI B YKa3aHHbIX YCJOBHAX MpOTeKaeT B OCHOBHOM Oe3 
WecTpyKUMH MoseKyA yrameBoqoposoB. OcHOBHasd Macca OOpasyroluxcA CMMPTOB 
COJep2KHT TO Ke YHCIO YrMepOMHbIX AaTOMOB B MOseKyse, UTO HM MCXOHBI yrue- 
BoLopox. B MpHHATHIX yCOBHAX *KuAKoOPasHOrO OKHCIeHHA OOpasyloTCA mpe- 
MMYILeCTBEHHO BTOPHUHble cmupTH. B BbIeeHHbIX HAMM CIMpTax cosepxaHHe 
BTOPHUHBIX CIMPTOB cocTaBsAeT OKOMO 90%. B3aHMojelcTBHe KHCOpoya C MO=| 
JeKkylaMu apaPHHOBbIX yIrsIeBOJOpOAOB HOpMaJIbHOrO CTpOeHHA TipoTeKkae 
TJIaBHbIM OO6pa3s0M 0 BTOPHUHBIM yrJiepORHbIM aTOMaM. 


WucrutyT HepTu Tloctynuao 
Axkalemuu Hayk CCCP 26 VI 1957 
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3BOJIMJIO YCTAHOBHTb B_ paspe3e 
eHOCHOrO KapOoHa 3TOTO palioHa 
Apokoe pacnpocTpaHeHHe ByvIKa- 
)TCHHBIX (alli, ABJIAIONIMXCA TaB- 
bH OTJMUMTEIbHOH OCOOeHHOCTHIO 

CpaBHeHHIO C H3BeCTHBIMH pa3pe- 

Mu yrsenocHoro Kap6oua B LlenT- 
ae KasaxcTaHe, B 4WaCTHOCTU 
S9TAJIOHHBIM paspe3om KaparaHyHH- 
(oro 6acceliHa. STO pa3IMuNe B CTpo- 
[MM pa3pe30B KaMCHHOYTOJIbHbIX 
IOXKCHHH Ha3BaHHbIX JBYX paho- 
DB MO2KHO XOPOWO BHeTb Ha TIpH- 
spe KemembOeKcKoro MmecTopoxe- 
HA, H3yUaBLIerocA HaMH C yuacTHeM 
. A. Tlerpenxo. 
Ha Kemenb6ekcKom MecTopoxJe- 
aM, B oTMHM4UHe OT KaparaHJHHCKO- 
» OacceliHa, B OCHOBaHHH KapOoHa 
ASBUTLI 3(pd)y3HBHO-ByJIKaHOreHHble 
ALM, NpecTaBJIeHHble NOLBOAHBIMH 
hI AHH AMM MOK POBHBIX J1aB ¥ TYPOB 
{COTO HM OCHOBHOFO cocTaBa, B TO 
eMA Kak B KaparanHjle, coriacHo 
gHHpiIM A. A. Ilerpenxo (*), uM 
JOTBETCTBYIOT pudonoxobuble daliuu 
‘“KpbITOrO wWesbpa MOCHAOHHEBBIX 
CCHHCKUX WM pyCaKOBCKHX CJ0eB, 
HbI STPCHb M TypHelcKoro sApyca 
oueHb OeMHbIMH IIpH3HaKaMH BYJI- 
AHMYeCKHX NMpPOABIeCHHH. 

K ocHopaHuio § acptpy3HBHO-BYJI- 
HOreHHOH TomulH KemembOekcKoro 
SCTOPOXKMeHHA, KaK 9TO BUAHO U3 
vuiaraeMoi KONOHKH (puc. 1), mpu- 
OYeH TOPH30HT Oa3aJIbHbIX KOH- 
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LEOHOLM A 


B. M. BOTOMA3OB 


BYJIKAHOrEHHbIE ®ALWMU B YIJIEHOCHOM KAPBOHE 
CEBEPHOTO MNPHBAJIXAWbSA 
(ITpedcmaeaexo axademuxom JI. B. Haauekunoim 28 VIIT 1957) - 
VisyyeHve yYrJieHOCHBIX OTJIO%KeHui KapOona Cesepnoro [Ipu6anxapa, 


OBOJMBIUIeeCA B TEYCHHE MOCeIHUX Tpex JleT ABTOPOM lO HHUWMAaTHBe Hay4- 
To pykopoguteia KasaxcTraHckol yrojbHol aKkcnejuunu A. A. Ilerpexxo, 


Necyanuku, mydo, aneGponurey 
YeNucimole ApeUuNNusmel, 6 2MAC- 
Manu Uu MpOCNOAMY Yyesed Uv 
gropou 

Cardiopteris sp.; Gyclopteris 
5p., Cardioneura sp wu dp 


Konenomepames, myer, usbecm- 
kobucmore necvanuku, uabecm- 
nAkU u mepeesiu 6 QayHoud 
Athyris cf roysst L’Ey, Spe- 
refer plenus Hall, Tylothyris 
laminosa l’Ey., Productus 
deruptus Rom.,P djidensts 
Nal u gp 


Typo u mypobpekvuu nopipupo- 
noppupumobozo cocmaba ¢ bknt- 
yenuAmu usbecmHakob, ¢ ocmam- 
kamu kpunouded 


Kbapueboie noppuper u noppu- 
pumol ¢ npocnormu mypoopek- 
yud u mygob, ¢ CknrovenuAml 
uabecmuakob, ¢ ocmamkamu 

Apunouged 


Tyger, necyanuku, usbecmHaku 
C paynou: 

Spirifer semisbugensis Nal, 
pirifer ath sulcifer Hall et.Cl.ugp 


S| eee 
aa 


Puc. 1. Crpaturpaduyeckaa KoJIOHKa Joyrse- 
HOCHBIX HM YyIJICHOCHBIX OTJOKeHHH Kememb6exk- 
CKOrO MecTOopoxKeHHA 


OMepaTOB, 3asleraiollX Ha Pa3MbITOH MOBEPXHOCTH MS3BECTKOBUCTHIX TMec- 
\HHKOB, TYPOB H H3BECTHAKOB C (ayHOl CysbILMpepOBbIx Ci0EB. 

Odiy3uBHo-ByKaHorenHad TOMA, HSyIaBUiaicsA MHOIO H A. A. Ilerpeuko 
1 IOVKHOM Kpbwie KemembOeKCKOH MYJIbbI, Y MAPHCTpaIbHOH PasBeNOUHOH Ka- 
ABI, HMeeT CyIeyIOWIHH paspes, CYMTaH CHH3y BBEepX: 
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1. Tpy6orameunpie KOHTrOMepaTbl, MOMHMMKTOBOrO COCcTaBa . . . 
oe le oe) ol ee ‘ . MoutHOocTb 40 
“o Ksapllepbie moppupuHTbl. . . - .. +... + + » MOLULHOCTh 10 
3. OGnomounble Tydbl KBaplleBbIX MOPPUpHTOB...... . MowlHocTb 33 

4. Uepelopanue MOKpOBOB KBapleBbIX NopdupoB u MOpPupHTOB C BKAJII0; 
YeHHAMM CepbIX KPHCTa/IMYeCKUX H3BeCTHAKOB, COepxKallux ocTaTKH PayHBl 


° ° 


- 


KPVHOANGM (60% <W Bina: cee . . . MouLHOCTb oKosIO 300 Mj 
5. O6momMounpie Tydel MopdupuTow....... +... =. MOULHOCTb 7 MI 
6. Tlopbuputet . . ... ss 2 ee eee NOUN OenI Ge aa 
7. O6momouHbIe TydbI KBaplleBbIX MOPPUPHTOB, C PeAKHMH BKJIIOUCHHSAMI 

‘TEMHO-CePHIX H3BECTHAKOB « +. + ¢ ss: 4 + fgets ys © +) MONIHOCTHEG 
8. TyboOpekuuu noppuputoB.......... =... - MomHocthlsd 


9. Uepeqopanve OG6JIOMOUHEIX TYPOB KBaplleBbIX NOpPpupuHToB u NopdupuTor 
‘ MOLLHOCTb 50 


° . . ° . ° 


10. O6nomounbie tTydbl MopdupuToB ....... .. MomNocTh13 M 
11. O6nomounble Ty(bbI KBaplleBbIX MopPupuToB... . . . MoLLHOCTb 14 Mp 
12. Uepenopanne o610MOUHBIX TypoB H TyPoOpeKyHH MOpPupuToB Cc pexKUMHy 
TIpOCMOAMH OWWTOBbIX MOppupHTOB .... ..... =. + MOMHOCT28 i 
13. UepemopaHue O6OMOUHBIX TYPOB KBaplleBbIX MOpupHTOB U TypoCh a 
“ui MOptbupHTOBy ssa) bie sue. PY Be pe ee ere OCuEn i 
14. O6somounble Tydbl POroBOOOMaHKOBbIX MNOpHpHToB, anes TOE 
TUILA sh o% o viee #eshSculene) Ma SE OCA aw 1COi eine On amen eiean n a MOLLHOCT 7,5 Mp 
15. Tlenoppte typi cpequero cocrapa . .... . . MomHocTb 1,5 My 
O6ulad MOULHOCTb MpHBeeHHOrO paspe3a NopsdKa 540 M. 
OcHOBbIBanCb Ha COCTaBe JIaBOBbIX H3JIMAHHH, MOXKHO JOMycTUTS, 4TO Ludde-4: 


peHIMallua MarMbl BYJIKaHMueCKOrO O4ara OTMMYaaCb HeMOCTOAHCTBOM COCTaBa4 
OT KHCJIbIX J1aB K OCHOBHbIM, OT KBapll-MoppupoBoro K poOroBOoOOMaHKOBO-) 
nopuputoBomy (aHJesHTOBOMy CocTaBy), HOBTOpaA B OCHOBHOM KapTuHy Lucy 
cbepeHHalluH MarMbl JOKaMeHHOYTOJIbHOrO 3Talla BYJIKAHHYeCKHX H3BepKeHHH.) 
SBoOWUA MarMaTHyecKoro ou¥ara MporeKasla B Be cTaquu. 4 

B mepsyto, 9pynTHBHy!0 (a3y, OOpas0Baslacb CepHA JIABOBbIX MOKPOBOBy#) 


TIpe€HMYULeCTBeEHHO KBapll-MopupoBoro HM KBapl-nopduputoworo cocraBa. Boj 


MOpupuToBoro WM POroBooOMaHKOBO-NOpUpuTOBOTO CocTaBa, C PeAKHMM 110-4 
KPOBaMH NOppupHTOB HM MWaCTOBbIMH 3a1exKaMH OPHTOBLIX MopdupuTos. Ilo-} 
‘CIeMHHe XOPOWIO PaCKPUCTAaIM3OBaHbl M MpelcTaBlAloT COOOM, OUeBHAHO, Tpe-} 
IMHbI HW Kepsa MOLABOAAUWMX KaHasoB. Ilo Mepe Toro KaK MOBbIIalacb OCHOB-4 
HOCTb MarMbl, M€rMaTH¥YeCKHH Oar MOCTeMeHHO HCTOULaICA, YTO BHAHO Hey 
TOJIbKO Ha H3MeCHEHMH COCTaBa, HO HM Ha YMeHbINeCHHH KOJIM¥eCTBa MpOYKTOB, 
M3Bep2KeHH Bo BTOpyto (pa3y (154 M), Mo cpaBHeHuto c NepBoit (346 m). Haxog- 
KM BKJMOYCHHH H3BeCTHAKOB, COMepKallUX OCTATKH KPHHONJel, WIMpoKoe pa3- 
BUTHE XJIOPHTa, CepHUMTa H MUHepaOB SIMAOT-LOM3HTOBOH Tpymnbl, XapakTe- 
PU3yIOULAX (a3y 3eeHOKaMeHHOFO U3MeHEHHA, a TAK2Ke MpOleccoB OKpeMHeHHA 
M aIbOMTH3allMH, Ha KOTOpbIe yKasblBal B CBoe Bpema H. I. Kaccun (7, °) np 
XapakTepucTuke BysIKaHu3Ma KasaxcraHa, CBHJeTeMbCTBYIOT B MOb3y MOL- 
BOMHBIX M3IMAHHH. Bpime mo paspesy aiiPy3sHBHO-ByJIKaHOreHHble O6pa30Ba- 
HUA MOyrieHocHoro KapOoHa CMeHAIOTCA YIVICHOCHBIMM OTIOXKCHHAMU THMa alll- 
JIAPHKCKOM CBUTHI KaparanyMucKoro Oaccelina C XapaKTePHBIMH JIA Hee BBICO-! 
KO3OJIbHbIMM, YacCTO MMPHTH3HpOBaHHbIMH YAM, OIM3KHM KOMIMJICKCOM 
(bayHbI HM HAOOPOM UWIMpPOKO pacipocrpaHeHHBIX B paspese CBUTHI (pallult MpuMop- 
CKHX OOOT HW WaryH. 

Illupokoe pacmpocrpanenue B alllmapuKcKou cBure KemeabOekcKoro mecTo- 
PpORKTeHUA NHPOKMAaCTMUYeCKOrO MaTepHaJla B BUJe YaCTbIX MpoOcMOeB MenOBbIX 
TYPoB WIM MpuMecu NenmioBoro MaTepHasa K MecuaHHKaM M aJleBpOUTaM AB- 
JimioTcsa, 10 MHeHmIo A. A. Tlerpenko, riaBHbIM HM eMHCTBeHHBIM OTIMUNTeNb- 
HbIM IIpPH3HaKOM CBUTbI OT ee aHaloroB B KaparaHyMHcKom GOacceliHe. 
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Ilpu u3yyeHuH KepHoBoro MaTepvana pAjla cKBaxKUH BCKPbIBaIOULMX yrue- 
CHBIC OTIOXKEHHA ObIIO YCTaHOBMeHO, YTO BCe YIVIeHACbILLeHHbIe TOPH30HTHI 
auKH YIIMCTbIX MOpo, CoLepKauuX MWacTbl M MpocuoN yruieH, Kak NpaBns0 
ACTHMaioTcA TydaMM, B OCHOBHOM OO/OMOUHOrO cocTaBa, OOpasoBaBLINMUCcA 
pesyJbTaTe OWepeAHbIX BCMBIMeK ByJKaHH3Ma. BykaHoreHHblii MaTepuad, 
1aB B 3HAaYHTCJIbHbIX KOJIMYeCCTBAX B OOACTb JelpeccCHH MecCTOpOKMeHHA He 
bKO COJeHCTBOBAJI YBEJIMYCHHIO MOWLHOCTH YrJICHOCHOM TOMMIH,HO CyULeCTBeEHHO 
[MAJ1 Ha COOTHOWeHHA qallMi, Cnoco6crBya sa6omauNBaHMio MmpuOpexHoro 
KOBOJIbA MH BOSHHKHOBECHHIO Ha ero MectTe OouoT. 
PaccMaTpHBaa KpOBJIO YIIMCTbIX MaveK, MbI yOexaemMca, YTO OOBIUHO Ona 
recTaBleHa OOJOMOUHbIMA Tydamu. TlomBreHve MocmeqHUX MpHBOAMIO K 
reKpallleHHio yruleHakomienud. JipyruMu CJOBaMH, B MepHoObl, cilekywoue 
HauaJlOM YIIeHaKOMIeHHA, 3HAYHTeJIbHbIe NOCTYMI€HHA BYJIKAaHOreHHOrO 
TepHalla ABJIAWOTCA OTPHilaTeJIbHbIM JIA eFO pa3sBHTHA (akKTOpOM. 
Ilerporpatbuyeckoe u3yueHue paspe3a YVIeCHOCHOM TOJIUIM MoKa3biBaeT, UTO 
MVIOBLIM MaTepHall B TeX HWJIM HHbIX KOJIMYeCTBAaX COJep2KUTCA MOUTH BO BCex 
poflax, CKa3bIBanCb B CHJIbHOM Mepe Ha CTeMeHH UX OKpemHeHHA. Tlogqo6uoe 
pemHenne H. I. Kaccuu (*) caa3pipaer c ocpo6oxKeHHem SiO, “3 mMenlIOBBIX 
THIL, NOMAaBLIMX B TeMyIO UleO“HyIO Cpely. XapaKTepHO, YTO B TO BpemMa, 
K TOHKHH MemMIOBbId MaTepHal TydoB MouTH paBHOMepHO pacmpesensnerca 
paspese YIvIeHOCHOH CBHTbI, Ooulee rpyOblli MaTepHas OGOJOMOUHBIX TYyOB 
P@upHTOBOrO CocTaBa MOABMIAeTCA B paspese CMopamuyecku, OOpasya XOpoMio 
[paxKeHHble MapKUP YIU Me FOPH3OHTEI, MOLLHOCThIO OT 2 Wo 30 M, KoTopble OObIY- 
NOMUePKHBalOT PATMHYeCKOe CTPOeHve paspe3a YIVIeHOCHOH CBUTbI. BpBepx 
paspesy HaOsrofaeTCA NocTeneHHad CMeHa Ty@OB, OT Ooee OCHOBHOTO Hu 
Hero, MopdupHToBoro cocTaBa BHU38y — K TydaM KuCcJOrO cocTaBa, THMAa 
aplleBbIX MOpPupoB BBepXy, C MOCTeMeCHHbIM OOeAHEHHEM MaTepHasla KaJine- 
IX TIOMeBbIX WIMaTOB HM BO3pacTaHHeM powH MMHepanoB HaTpHeBoh rpymnnpl 
JL KannesBon. 
Crolb wImMpokoe pacipoctpaHeHue 2ptpy3HBHO-ByJIKaHOreHHbIX H BYJIKaHO- 
HHHO-OCaJlOUHBIX OOPa30BaHHH B paspese MOAYrvieHOCHOrO M yIrvleHOCcHOrO Kap- 
Ha Kememb6eKCKOro MeCTOPOXKAeHHA CBAZSAHO OUeBHAHO C MpHypOueHHOCTbIO 
TO MecTOpOxKAeHuA K MOABHKHOH 30He CeBepo-BailxalicKoH CHHKJIMHAJIH, 
(CIIOJIOMKCHHOH, KaK H3BeCTHO, Ha MepeceyeHHu AByX CHCTeM pa3JIOMOB Oovlee 
LHHero, cCeBepo-3aMaHOro HallpaBJIeHHA, COOTBETCTBYIOULeErO Kase qOHCKHM 
(PYKTypaM, HM MO3AHelWero, LIMPOTHOPO, COOTBETCTBYIOUerO HallpaBJeHHIo rep- 
HCKMX CTPyKTyp, C KOTOpPbIM coBMaqaeT HM WMpoTHad crpykTypa Kemeub- 
KCKOrO MecTopomeHua. Ha nepeceyveHuAX STHX CHCTeM Pa3JIOMOB VM CBA3AaH- 
bIX C HAMH MpMpasJIOMHbIX TpelllMHaXx, Cy NO BCeMY, M 3apox Mauch OuarH 
repIMHCKOTO M TepWMHCKOrO ByJIKaHH3Ma C MepHOMMYECKN OXUBIABIEHCH 
IIKaHMueCKOH MeATeIbHOCTHIO, Oomee HHTCHCHBHOM B TypHelcKoe BpeMA U 
eCTeIeHHO yracaBlleH Ha MpOTAxXeHHH BHSeHCKOrO BpeMeHH. 


Jla6opaTopua reomormu yraa Tocrymuso 

Akaylemuu Hayk CCCP 23 VIII 1957 
| IMTHPOBAHHAA JIMTEPATYPA 
| 1B. ®. Becnaazos, Coopu. Bonpocs reonorun Asuu, u. 1, 1954. H. PT. Kaccun, 
ea cop. reom., 4, Ne 9, 37 (1934). 3H T. Kaccuu, Mss. AH Kas3CCP, cepua reou., 
| (1952). 4 A. A. Iletpeuxko, Tp. Jla6. reon. yraa AH CCCP, B. 2, 93 (1954). 
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Jljoxaann Axagemun nayrk CCCP 
1958. Tom 118, Ne 4 


H. C. 3AMWLEB u B. B. CAQKHHA 


KAMHO3ONCKHE BA3SAJIbTbI B 30HE CAAHO-TYBHHCKOLO |, 
rJIYBHHHOrO PA3JIOMA (TYBA) | 


{ 
(ITpedcmasaeno axademuxom H. C. Mlamcxum 19 VII 1957) if 


B. A. O6pyyepbim yxKe aBHO OblvIO MOKa3aHO, YTO COBPeMeHHbIi penbed 
ora LlenTpabHoli CuOupu, B TOM uNce HM TyBHHCKOH aBTOHOMHOH OO/acTH|, 
co3qaH HOBeHUIMMHM TeKTOHHYeCKUMM JBMXKCHMAMH, OTHOCHIMMMCA K KOHI). 
TperuuHoro — Havasly yueTBepTHuHOrO BpemeHH (°, °). | 

MuorouncseHHble Oomee MO3qHHe HCCeOBaHHA MOJIHOCTbIO NOLTBepAMIF| 
9TH BbICKa3bIBAHHA, IpW4eM B JOKA3aTeIbCTBO UX ObWIO MPpHBeeHO HEMAJIO Kakl 
reoMopdomorwyecKHX, TaK HM YTeomorMuecKHx (aKTOB, CBHeTebCTBYIOULMA) 
© MosofocTH pembeda Tyspi (7, °, 1° 4%). 4 

OHUM H3 APKUX MOKasaTeslel MpOABIeHHH MOJOZbIX JBHKeHHH B TyBel 
ABJIAIOTCA U3JIMAHUA TPeTHUHBIX UM YETBEPTHUHBIX Oa3aJIbTOB, KOPeCHHbIe BbIXOLb| 
KOTOPbIX IHPOKO paclipocTpaHeHbl Ha BOCTOKe TyBbl — B OacceliHe pp. bum: 
xema W Kaa-xema, a Takxxe B cocefHeHt Monromnun (°, ”, 1°, 7”, 1%). B nocneqHHeE 
TOAbl MOO[bIe OasaIbTbl OOHAPY2KeHbI B BUC MHOFOUMCJICHHBIX BaJIyHOB WM He: 
OKaTaHHbIX TvIbIO, 3aleraloulHX Ha MOBepXHOCTH TeppaC, 3HaYHTeIbHO 3anayy} 
Hee — B Oacceline pp. Yayr-xema u Xemunka. CBodKy 3THX aHHbIXx HejaBHC| 
ony6mukoBpal I. B. Wanye (4), noquepkuparoulult IpHypOueHHOCTb 9TUX 3/1) 
HHH K 30HAM KPYMHbIX PeFHOHAJIbHbIX Pa3JIOMOB. I 

Hamu B 1955 r., mpH ucculeqOBaHHAX B 3anaHou uacTH Y1IOKCKOM BMaMHbl, 
OOHapyKeHbl KOPeHHbIe BbIXObI Oa3aJIbTOB, PaCHOIOMKeHHbIe B 30He CanHo- 
TyBHHCKOrO rlyOMHHOPO pa3sOMa, O CYLLeCTBOBAaHHH KOTOPbIX B JIMTepaType Ja 
CHX Top HHYero He ObIIO M3BeCTHO. 

OTH OasaIbTbl HAXOAATCA B JMeBOOepeKHOH yacTH GOacceliHa BepxHero Teude- 
HHA peKH YioK HM TAFOTeIOT K JByYM palionam. IlepBasa rpynna BbIxXOOB Haxo- 
JMTCA Ha MpaBoOepexbe pyubA UnHxKalll HeMOCpeACTBeEHHO K 3allally OT (pepMbi 
OMHOMMeHHOPO Ha3BaHus. Syecb HacuuTHIBaeTcA Jo 10 pas06mleHHbIX usOmHpO- 
BaHHbIX «IIATCH» Oa3aJIbTOBLIX MOKPOBOB, pasOpocaHHbIX Ha NIOMaqN oKoNO 40— 
50 mM’. Pasmepbl OTJebHBIX NOKpOBOB jocTuraioT Jo 1,5—2 km B ANHHY 
pH wWHupHHe oOpm4HO B 200—300 m, pexe Gonbme. B 15 KM kK 3amany or HUX 
MMeeTCA elle HeCKOJIbKO HeOOJIbIIMX Oa3a/IbTOBbIX «MOsel», HaXxOAMNxcs 
B 4 KM ceBepHee noc. MamuHopka. | 

Bce ykasaHuble OasaIbTOBble NOJIA OOpasyloT MOCKHe BeplIvHb! WH peu 
Y3KHX CTOMOOOPa3HBIX, BbITAHYTHIX B CeBePO-3alaqHOM HalpaBeHuH pA To- 
BOJIbHO CHJIbHO paCuJIeHeHHOFO 3fecb pembecha. UnnxKauicKne Oa3sanbTbl pac- 
MOJOHKEHbI Ha OLHOM H TOM 2Ke PHMCOMeTPHUeCKOM YPOBHE, HaXOAACb IpHMepHO 
Ha 1100—1160  a6c. BbIcoTbI M BOSBbIMMAACh Hal COBPEMEHHBIM ype30M JOJIMHbI 
p. Ytok Ha 300 M u HecKombKO Goulee. 

Bpixofbl 6a3abTOB OKO Toc. MasMHOBKa MMeIOT M0 OTOMeHUIO [pyr K Apy- 
ry HeCKOIbKO OObuy10, 2o 100 M, pa3sHocTb BBICOT, CBASAHHYt0, 10-BHMMOMy, 
C TEKTOHHYECKUMM MepeMelleHUAMH OasaJIbTOBLIX HOKPOBOB M0 pa3/loMaM Mocwe 
UX W3IMAHHA. B sToM palione HaOOMaIOTCA MHOTOUNCJIEHHIe PaspbIBbI CeEBepO- 
BOCTOUHOPO, NOYTH MepHAMOHAMbHOTO H [pyrux HanpaBsennii. 

Onucpipaemble yiOKCKNe Oa3aIbTbI OOpasy1oT NOKpoBE! ot 2—3 yo 8—12 M 
MOULHOCTbIO; NOBEPXHOCTb HX OYeHb CaGO HaKJOHeHa K 1Oro-BocTOKy. OxN 3a- 
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aloT C Pe3KUM YIVIOBbIM HeCOrlaCHeM Ha Pa3JIMYHbIX TOPH3OHTaXx CJIOXKHO 

OWUHPOBAaHHBIX MOpok CHCTHIXeMCKOM CBUTHI OPAOBHKa, BOAM3H pa3pbIBoOB, 

TO CTOAUMX HarooBax.Camu OasabTbl 8aleraioT MpaKTMYeCKH TOPpU30HTab- 
B Ooubuiel uacTH O6HaxKeHHi Oa3aibTOB HaGmIOMaerca MIMTUaTaA, MecTaMu 
KONJIMTYAaTAA OTJEMIbHOCTb, OCOOeHHO XOPOLIO MpescraBseHHad B WHE KAaLI- 
X Bbixofax. B BepXHMX YaCTAX MAMMHOBCKUX MOKPOBOB 6a3aIbTOB HeACHO 
paxkeHa cTolOuaTad WM KOMKOBaTad oTyembHocTs. Tlocnequaa oTMeuasach 
Boe Bpema A. M. Boxunckum B Oasanprax p. Jbxnan, a M. JI. Jlyppe — 8 
albTax Bocroyunoro Casua (*). OHaKO, B MpOTHBONOOKHOCTS OMMCaHHbIM 
BaHHbIMH aBTOPaMH KOMKOBATHIM Oa3asIbTaM, COCTOALMM H3 HHYeM He CBA- 
HBIX Mey COOOH HM JerkKO paccbINalOulM“XcCA KOMOUKOB, MaJIMHOBCKHe 6a- 
bTbI ABJIAIOTCA OYeHb MWIOTHBIMH MaCCHBHbIMM ropoyaMu. : 
Maxpockonuyecku Bce Oa3aIbTbI eBOOepexKba Yioka mpescraBmsior coBep- 
PHHO CB@2KHe, IIPCHMYNECTBEHHO MVIOTHbI€e MaCCHBHbIe NOpoOsbI, Ceporo ui TeM- 
-ceporo uBetos. Mecramu Ha Oovlee HIM MeHee pOBHOM MOBepXHOCTH Oa3asb- 
bIX MOKPOBOB BCTpevaloTcsA OOJIOMKUM OypbIX NOPHCTbIX H WWIaKCBUHEIX Oa- 
bTOB, ABJIAIOUIMXCA, OUCBUAHO, OCTATKAMH BepXHeH KOPKU MOKpoBa, YHUYTO- 
HHOrO B pe3yJbTaTe JeHyWallyu. 
Mrxkpockonmueckoe u3yueHHe Oa3aIbTOB MOKa3bIBaeT, YTO 3TO OUCHb OJ- 
poOpasuble Moposbl. Onn XapakTepH3ylOTCA OJMHAKOBbIM MUHepaJlorMuecKuM 
a M OTHOCATCA K Tpylile OJMBHHOBHIX Oa3aIbTOB C APKO BbIPaKeHHOH 
pduposok uv nopduposuyuoK crpyKtypow. B 3aBucuMocTH OT CTPyKTYPHBIXx 
‘OOeHHOCTeH OCHOBHOM MacCCcbl Cpe HHX MOXKHO BHILeHTb [Be pasHOBHAHOCTH: 
NOJIHOKPHCTalIMyecKHe OasaJIbTbl, OTBEYAIOILHe MaKPpOCKOMMYeCKH MacCCHB- 
»IM acbaHUTOBbIM MopoaM, 2) Oa3asIbTbl, COMepKalllMe HEKOTOPOe KOJIHYECTBO 
‘eKJla HW COOTBeETCTBYIOINHe OypbIM NOPHCTHIM M WWIaKOBHHbIM pa3HOCTAM. 
TlonHokpuctaiMueckve Oa3aJIbTbl MpelcTaBIAIOT CcoOoH TOHKOpacKpH- 
‘aJWIM3OBaHHble MOpupoBUAHble MOposbi C MHKPOOJepHTOBOH, WHOra MH- 
\TAKCHTOBOH CTPpyKTYpOH OCHOBHOM TKaHH M MaCCHBHbIM CylO*KeHHeM. B oryedb- 
IX PaSHOBHHOCTAX MapaJJeIbHO OPHeHTHpOBaHHble JIeHCTbI MWiarMoKa3a 
3KO MpeoOsalaioT Hal 3epHaMH MMpoKceHa HM pyAHOrO MMHEepasla, Tak 4TO 
\2KHO FOBOPUTb O TpaXHTOHAHOH CTpyKType OCHOBHOH Maccbl. CpeqHHi pa3sMep 
peH KosleOmerca oT 0,04 yo 0,08 mm, uspeqKa JoctTuraer BeHUMHDI 0,2 MM. 
ObIUHbIe pa3sMepbl MOpdupoBblx BbIZeteHuH O0,3—O,7 MM. 

Munepanoruueckul cocTaB UX MIpocT M OMpesesAeTCA COUeCTAHHeM OJIMBHHA, 
JHOKJIMHHOFO MMpoKceHa HW MularMoksa3a. B KauecTBe akILeCCOpHbIX MHHepa- 
IB BCTPeualOTCH MarHeTHT, reMaTHT H alaTuT. B He3sHayHTebHOM KOMMYECTBE 
OMCYTCTBYIOT MOCTMarMaTHyecKHe oOpa3s0BaHHA — UMHICHT MU OKUHCJbI 
eesa. 

Tlopdupopple BbIqeeHHA MpeNCTaBJIeHb! OJMBMHOM M MIMpOKCeHOM, KOTOpble 
iorfa oOpa3y1or rloMepomopduposble cKomeHuA. OMBHH HaOvtOJaeTca B 
We XOPOWIO OKPUCTAaMWIH30BaHHbIX SepeH C Y/WIMHCHHO-reKCaroHaJbHbIMH 
TaOJMTYAaTbIMM KOHTypamu. Hekoropble 3epHa OOHAPyKUBAIOT CMalHOCTb 10 
‘opoMy mMHakouzy. Hepeqko scrpeyaiorca KpecTrooOpasHble MBOMHUKH. 
eIMUHHA yrla ONTHYeCKUX Oceli U3MeHAeTCA OT +88 To — 85°, "TO COOTBET- 
BYe€T HesHayUTebHOMY COMepKaHMio (PaATHTOBOM MOMeKYJIbI, He MpeBbilaioulen 
)% . MeHoKpUCTHI OJIMBUHA, KaK IpaBHJO, B TOM MIM MHOM CTeMeHH H3MeHEHDI. 
alle BCerO STH H3MeHeHHA BbIPaKaloTCA B MOABJICHHH KaeMKH HAMHIcHTa, 
KOTOPOH ObIBalOoT MpHypoueHb! BbIeeHHA MeMKUX OKTAIPHYeCKUX 3epeH 
arHeTUTA. 

Vispeika HaOmofaiorca Momuble MceBoMoposbl UMHTCHTa MO OJMBHHY. 
aK UCKJIIOUeHHe BCTpeyalOTCA pa3HOCTH C ONAaWMTOBLIMH KalMaMH HM OHOBpe- 
HHBIM CKOMICHHEM pYAHOH Mb BHYTPH 3epeH OMHBUHA; AOBObHO OObINHOE 
IEHHe MpelcTaBAAIOT KOPpOAMpOBaHHble (PeHOKPHCTEI STOO MMHEpala. 

Tlupokcen mpemcrasen pom OeHoro MSsBeCTbIO 9HCTaTHT-aBruta (TMxKO- 
ir). B ormmune of onuBHHa OH OOMaLaeT MeHbIIMMH pasMepaMH TopdupoBbrx 
ylenenuit u cBexkecTbIo 3epen. HanGonee o6ntuHad chopMa 3epeH — TaOHYUKH 
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M YyJWJIMHeHHble MPH3MBl. Ha6smroyaerca cnawHOCTb NO BTOPOMY NHHAaKOHAy 
Tperbeli mpusme; c Nz = 29—39°, 2V = + 20 +50°. Berpeuarorca JBOHHUKH TI 
[100]. 

OcHoBHad MaCCa COCTONT H3 CBEXKUX HHOMOPHbIX MUKPOJMTOB M1arnMokKJ1asa 
mpelcrapsleHHoro Ja6pagzopom Ne 35—40, MemKuxX Mpv3MaTHYeCKHX KpUCTas- 
JIMKOB MMpOKCceHa 3emeHOBaTOrO OTTeHKa. Kpome TOTO B 3HaUHTeJIbHbIX KOJHYe 
CTBax MIPpHCyTCTByeT MarHeTHT, H3peKa FeMaTHT M TOHKHe HTOOUKH anaTuTa 
Unorga mopoma o6oraiaerca pyJHbIM MHHepaJioM, OOpasyIOllHM BKparwieH 
HOCTbh B (PCHOKPHCTaax OMBUHA, a TaKiKe KPHCTAaVJINKH,. CKeeTHbIe POPMBI 
CHJepOHUTOBbIe CKOMICHHA HM paCMbIeHHble 3epHbILIKH B OCHOBHOM Macce. 

BagasibTbl BTOpOH rpynMb! OUeHb OIH3KH K BbILUeCOMMCAHHbIM M OTJIMUAIOTCA OT 
HMX TvlaBHbIM OOpa30M CojlepsKaHveM CTeKJa, OOYCJIOBHBINeErO HHTepCepTaJb 
Hy!0 M THasONWIMTOBy!O CTpyKTypy OCHOBHOH Macchi. Creksio HaGulofaeTc 
B Be Sypoll wu MaleBo-x%KeNTOH, MeCTaMH YaCTHUHO paCKPHCTasIM30OBaHHOM 
MaCCbI C MOKasaTeleM MIpeIOMIeHHA OOM, YeM Y KaHaCKoro Oalb3ama 
Or o6ulero o6beMa MOposbl cTeKsI0 cocraBsaeT 20—40%. : 

HesHauuTebHble H3MCHCHHA B MHHEpaJOrH4eCKOM COCTAaBe KaCaloTCA TOJIb- 
KO OJIMBHHa, B KOTOPOM COJepxKaHve (PaAIHTOBOH MOJIeKYJIbI NOBbILMAeTCA 10 
40%, uro cooTBeTCcTByeT rMasocHyepHty. ! 

Ja crekjopaTbix 6asaIbTOB XapakTepHa Nysblpuctas Tekctypa. OCmee Ko- 
JIMYeCTBO TYCTOT B HUX He mpeBbiiaeT 40%. DopmMa nycToT OObINHO OKpyrwas, 
pexke BbiTaHyTad. Kak npaBuso, OHH HHYeM He BBINOJHEHbI HW paciipeyeeHbl B 
mopofle HepaBHOMepHo. i 


TOB *: 
Uncaopan xapaktepuctuka no A. H. 3aBapuukomy 


NMosuoxpuctassmueckaa CrekopaTaa 
Oxucubl pasHOcTb pasHOCTb 

SiO, 49,52 49 36 

TiO, 3,07 2,39 

Al,Os 17,02 ile Oy 

Fe,03 Dye! 9,08 

Fe@ 4,85 Aon 

MnO 0,16 0,15 

MgO 5,80 4,78 

CaO 7,04 TA? 

Na,O 3,36 2,38 

K20 Zale: 2,30 

H,O* 0,44 0,70 

H,O- 0,48 0,90 

COs 0,13 0,22 

€ 0,03 0,05 
Cymma 99,99 99,53 
aa lilinG eS: A ee 8) il iy Se 
c= Dare) i= 4404 c= 8,4 i = CP 
De 2206 (fa Was b= 2053 Ceo 
Se) e100 Sy (927 Te 10\) 
Q=—9 Q == 2-9 


V3 paccMoTpeHuAi JaHHbIX aHaJIM30B BbITeKaeT, UTO OMHCAHHbIe GasannTE 
NpHHaMlekKatT K Ppyine HeLOCbILeHHLIX MOpoy. Tina HUX XapaKTePHO TOBBILLeH- 
Hoe coflepxKaHne tleloveH WH NOHMKeHHOe — Kasbllna. Kpome toro, H3 Tex 
2Ke JAHHbIX BUZHO, YTO OasambTbI YIOKCKOH BMaHHbI MO cocTaBy Onu3KH K HeKO-_ 
TOPbIM Pa3HOCTAM KaHMHOSOHCKHX 6a3asIbTOB, ONMCaHHbIX MHOFMMH HCCeLoBaTe- 
Jismu (*,49 14) panee u3 paiionos Bocrounoli Typ u Bocrounoro Casta, a TakxKe ) 
u3 Monroun, He ropopsx yxKe oO OasanbTax Oaccelinop Xemunka u Yayr- -XeMa, | 
C KOTOPbIMH OHH MpocTo Tox ecTBenup (°,14). | 


ros 


“ AnaJu3bl  BbINONHeHbI B  XuMMYeCKOH aGopatopuu Teonorwyeckoro MACIHTyTa 
AH CCCP nog pykogogzcTsom 9. C. 3anman30n. 
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Bee 9To 3aCTaBsIAeT HAC CeNaTb BbIBOL O TOM, ITO U3NMAHUA OMMCaHHbIR! 6a-- 
bTOB, HOCMBIIMX NO BCeH BHAMMOCTH, TPeUMHHbIi XapakTep, MpoucxogsMan, 
OATHO, TaK2Ke B KaWHOSOMCKOe BPeMA H, NO-BHAMMOMY, ABJIAIOTCA COBCEM MO- 
bIMH. OO STOM TOBOpAT H MOUTH TOPH3OHTaMbHOe HeMHCJIOUMPOBaHHOe 3asie- 
Me NOKPOBOB, UH IOHbIH OOIMK CaMUX NOpOL, a TakxKe nepeKpbiTHe Oa3a/l bTaMH 
PaBHeHHBIX I€HEMIeCHH3MPOBaHHbIX MOBepXHOCTeH MOpod opfoBuka, mper- 
BUIAIOWUX, OUCBHAHO, APeBHHe, BbICOKO NOHATLI€ WOKOJIbHbIe Teppacnl. 


= Waronap 


Puc. 1. Cxema pacnowoxkeHuA BbIXOJOB KaliHO3OliCKUX 6a3abTOB B 30HE 
CasHo-TyBuHckKoro pa3jioma. J — paHee M3BeCTHbIe BbIXOJb, 2 — BHOBb 
yCTaHOBJIeHHble OasabTbl Oaccelina p. Y1Iok, 3 —TvwaBHelillMe pasvoMbl 


| O6uapy2Kenuble HaMH B YiOKCKOM BiaqMHe BbIXOJbI 6asaIbTOB MHTepecHbr 
Tpyrux OTHOWeHHAX. Bo-nepBbIxX , OHH CBASHIBAIOT BOCAHHO KOPEHHBIe BbIXOJbI 
3aJIbTOB OacceHiHa Buli-xema (Ha ceBepo-BocToKe TyBbl) C TeMH pOCccbINAMY. 
BaJIbTOBbIX IIbIO H BaJlyHOB, KOTOPbI€ H3BeCTHI B Oacceline Ysyr-xema u Xem- 
Ka. Temepb COBepleHHO HECOMHEHHO, YTO paHee MOKPOBbI Ga3aJIbTOB ObIIu 
CIpOCTpaHeHbl BAOMb CaaHo-TyBuHCKOoro pa3lIOMa Ha 3HaUHTeJIbHO OOJIbILIMX 
jOCTPaHCTBax. 
Bo-BTopbix, yIOKCKHe Oa3aJIbTbl WalOT HOBIE WOKa3aTeIbCTBa JWIHTEJIbHOCTH 
3HH MHOrHMX pa3JIOMOB, KOTOpble TaK XapaKTePHbI WIA CTpyKTYp He TOJbKO 
BbI, HO HW Apyrux palovos tora CuOupu u Llextpanbuon A3uu B WesoM. 
[nyOunnpii Caaino-TyBuHcKHli pa3uioM, KaK 3TO OTMeu¥aJIOCb B JIMTepaType 
4), puKcupyetca y2xe B KeMOpve. B opfoBuke No HeMy NpoHsoWo pasrpaHH- 
ve Ha coOcTBeHHO TyBuHCKy10 H SamamqHo-CasHcky!0 CKaquaTble 30HbI (7). 
_B jepoue CasHo-TyBuHckad 30Ha pa3JIOMOB pasrpaHwunBaeT YCHHCKYIO Bla- 
y ot TyBuucKoro nporu6a C XapakTepHbIM [WIA HHX HakoMeHHeM sddy3uB- 
TePPHIeHHBIX KpaCHOUBeTHBIX Topo. B Oosee mo3sqHee BpeMA — B KOHILe 
€030A H Me3030e — MbI O NOBeXCHHH STOH 3OHbI, MO CyllecTBy, HHYerO ONpe- 
e€HHOrO CKa3aTb HE MOXKEM, TaK KaK COOTBeTCTBYIOMeErO BO3pacTa MOposbr 
ECb OTCYTCTBYIOT. OJHAKO MPHyPOUeHHOCTh MHOFHX PTYTHBIX pyAONpoABMeHUH 
)a310MaM CanHo-T yBHHCKOM 30HbI YKa3bIBaeT Ha €€ MOO JIbHOCTD H B 3TO BpeMa. 
Hakouell, B KaHHo30e AuddepeniupoBaHHble JBHXKeCHHAMO Pa3s/IOMaM 3]eCb, 
SBUJIHO, CHOBA BOSOOHOBHJINCh H IpMBeJIM K H3JIMAHMAM NO TpellkMHaM ONNCAaH- 


‘X Oa3aJIbTOB. 

_Teomornueckuit MHCTHTYT Tlocrynuso 

_ Axaylemun Hayk CCCP 15 VII 1957 
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Jloxnagu, Akagemun nayx CCCP 
1958. Tom 118, Ne 1 


B. WH. PAX YUIEB u A. fr. KOBMJIEB 


K MO3HAHMEIO JMAPEHE3A AJIJIFOBHAJIBHbIX OCAJ/KOB 
APHJIHOW 30HbI CEXHMMEHTAUMH 


(IIpedcmaeaeno axademuxom H. M. Cmpaxoeoim 23 VII 1957) 


B MOpcKMX H O3epHbIX OCaMKax [MareHes UeT MOUTH BCerfa B YCOBHAX COP 
XpaHeHHA Hall oCaKaMM BOJHOH MacCbl, YTO HEOOASATEbHO MIA OOMbUIMHCTBe 
AJJOBMaJIbHBIX OCANKOB: 3HAYMTEJIbHYIO YaCTb BpeMeHH Toa OHH MpeObIBalo;) 
B cyOa9pabHbIX ycoBuAX. MMeionMeca y Hac MATePHaJIbl NO3BOMAIOT BbIABHTH 
HeKOTOpble HHTepeCHble OCOOCHHOCTH AMareHe3a aJIJOBHAa/IbHBIX OCANKOB B yCIIO} 
BUAX apHAHOH cequMeHTallMH. OOpekTaMu MCCIeOBaHHM CJy2KHJIM MHOFOUNC), 
JIeHHbIe pasHodpal\aJbHble MpoOObl COBpeMeHHOrO aOBUA p. Jlon u ero MpHTO}, 
KOB, OTUACTH ObWIH MCMOb3OBaHbI HaOMIOZeHUuA Mo p. Boure. 

B ocajKax pycloBoH dallHy aJlJIOBHA B paHHey 

% TMareHese WIMpOKO pa3BHTbl OKHCJIMTeIbHbIe YCJO- 

BHA ayTHreHHOrO MHHepaslooOpa3s0BaHHa, OOYCJIOB, 

JICHHbIe BbICOKOM OKHMCIAIOULeEH CMOCOOHOCTbIO Hal 

JOHHOH Bop! ('), CBOOOAHOH aspallveli mecuaHblx 

OcaKOB H HH3KMM COjlepxKaHveM oOpraHHyeckord, 

yraepoya (puc. 1). IIpH stom nmpoucxoguT renepa, 

WHA KapOOHaTOB KaJIbIHA HW THAPOOKHCJIOB *Kelesa, 

Tloapenue KapOoHaToB B OCayKaX B Bue TOH 

KHX HPOlOUeK HM WwilaCTHHO“eK XMMHYeCKOTO po: 

MCXOXKJeHUA CTOHT B CBASH C MepecbileHueM Hajhy 

a 6 6 NOHHOH BOJbI B Telloe BpeMa roa HOoHaMH Ca‘ ¥ 
HCO,’ (*). AyTurenHoe omkemesHeHve (sKee3HCTHIE 

Puc. 1. Pacnpezenenne Co,  TVIeHKH, KOPOUKH H HaJleTbl Ha KJIACTOTeHHbIX 3ep- 
B pasHoalMaNbHBIX ocalKaX aX) BbISBAHO Te€peXOJOM B M@KEHb MPHPyCJIOBOr 
Gmnieae sy lth brie OTMeJIH BCYOadpaIbHble YCNOBHA, Kora Nok BMA 
ua, 6 —TolimenHaa dauna, HMM MCMapeHHA KaCTOreHHble 3epHa OCaNKOB JIM, 

6 —cTapwunaa cbanua maroTca OOBOAKHBAaOUeH HX BORHOM MIeCHKH, 

MoxkHO AYMaTb, YTO OKHCIbI %Kemesa OTMaravlHck 
pH HCNapeHH BOAHBIX PaCTBOPOB B KOON AaIbHOH PopMe. IToT mportecc Bech: 
Ma O1M30K K OOpasOBaHUiO 3all\MTHbIX KOPOK B MYCTBIHHBIX OO/acTAXx, 10 Gepe- 
raM peK B OOMAaCTAX C YepeLyIONLMMUCA CYXHMH WM LOX VIMBIMH MepHoyamy B ce, 
BepHBIX patioHax CCCP u B rieruepHoH o6mactu Anbm, oTamuaronluxca nmepH: 
ofMuecKoH cyxocTbio (5). 

Hlanbueliuive H3MeHeHHA B PaHHeM MuareHese ULyT MO MH Mepepacnpe, 
WeCHUA BeULeECTBA PYCOBbIX OCAXKOB. C STHMM MIpoleccaMH CBA3aHO OOpasoBa; 
Hue KapOonaTHEIx (CaCOs) oomHToB uM ctbepouMTOB, a TakxKe “uacTH4HaA IleMeH, 
TawMA MeCKOB THPOOKNCaMu *Kele3a. PasBuTHe HeEOOMbIUIOrO KOMHYeCTBa KOH 
IWeHTPHYeCKHX OOOMOUeK B OOMMTAX (He Gomee JBYX-TpeX KOHIMeCHTPOB) H OUCHE 
MeJIKMe UX pasMepbl (oKOIO 0,001 mM) cBOMCTBeHHEI HadaIbHbIM CTAaMHAM OOM: 
TH3auMW. Hayne KOHTaKTOBOrO THMa WeMeHTalMH yKasblBaeT He Ha CHHTeHe; 
THYHOCTH STOFO Mporecca, a Ha Oosee NOsHHe CTaquN Anarene3a. Kap6onarTHble 
OOJMTbI H CCPepOMUTbI HU IeMeHTAaLMA OCaNKOB OOHApyXKeHbI B OCaIKax MENIKO, 
BOAbA MW OTUACTH B HHAKHUX YaCTAX HABOJHBIX OTMeeH. DTO noKasbiBaeT, ume 
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Codepranue C 


epepaciipeWeIeHve BelleCTBa MpOTeKaeT HHTCHCHBHO B CHJIbHO OOBOAHEHHDIX 
PayiKax. 

Mrak, Ha paHHMX craqMAXx AMarenesa pyCJIOBLIX OCaIKOB OTUeTIHBO BbIJe- 
HOTCA OKUCIMTCJIBHbIM STAM MHHepasooOpasoBaHuA U STAM NepepacnpeeeHusA 
MHEpaJIbHbIX HOBOOOpasoBaHH. ITH CTaHM MOryT pa3BUBaTbCA He3aBHCHMO 
pyr OT Apyra MH NapaienbHo. Byty4n pas06ulexbl BO BpeMeHH, OHM MOryT Mpo- 
5 


JATbCA Ha OMHHX MW TEX 2Ke YaCTAX MpOcTpaHctTBa (HaBosHbIe OTMeH). Uepe- 
BaHHe 9THX 3TAMOB HE 3aBHCHT OT Ce3OHHOCTH. 

B ocay{kax nofmenHolt chau xapaktep Mareneruueckux TIpOWeccos cyre- 
BeHHO W3MeHAeTCA. B MpOTHBOMOROKHOCTH pyCJIOBbIM 3TH OCAZKU B 3HauH- 
aie Mepe OOorallleHbl OpraHnyeckuM. yrvlepogom (puc. 1), coxep2KaHue koTO- 
TO YBeJIHYMBAaeTCA OT aIeBPUTOB K TIMHaM. i 

Kaw Cpejla, OCOOeHHO BO BJlaxKHOM COcTOA- 7o 
te cmocoOcTByeT WHPOKOMYy pa3BHTHIO B 
ralKaxX OpraHMuecKOli %KM3HH, HM B TepBy1o 
jepelb MAK poopraHH3moB. MukpoopraHu3Mbl 
Wisi OT Cpefbl KHCOpOL, B pesysbTatTe 
Pro Cpefla MpHoOperaeT BOCCTaHOBUTEJIbHbIL 
apakTep. 
OKUCJIMTEIbHO-BOCCTAHOBUTeAbHBI MOTeH- 
Hall (Eh) cyulecrBeHHO He H3MeHsAeTCA Tak- 
€ B MepBoe BpeMA Mocse Cala NaBOMKOBbIX 
fl, TAK Kak Cla6ad MpOHHWaemocTb MesuTO- 
bX OCaKOB, OOoralleHve UX OpraHHyecKuM q a & 6 
PILCCTBOM Oe3YCJIOBHO IIPHBOAAT UM B 3THX 
MIOBHAX K HeOCTaTOUHOMY CHaOKeHHIO HX 


os 
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S 


Sy 
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Ecmecmbennan Gnakuocine 
Pmt 
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Puc.2. Kpupasd BaxKHOCTH pa3JHUHbIX 
THNOB OCaKOB COBPEMEHHOPO aJIJIOBHA 


ACJIOPOJIOM. p. lon no ray6unp 1,5—3,5 M B Me- 
Sakucuaa Cpefla BbI3bIBaer Mepexoy *wKee3a  xKeub 1951 r. a — rauubl, 6 —aes- 
OKHCHOTO B 3aKHCHOe (NHpPHT, TPOMWIUT, Dee GAS US he 


[APOTPOWJIJIMT, M@IbHHKOBUT, BHBHaHHT). : 
COOeCHHO BeJIHMKa pOJIb CyJIb(puAHOrO %KeNle3a, YKasblBatolllero, YTO Ha PaHHeH 
au JiMareHe3a MOWMeHHbIX OCaNKOB B HHX COBePLIalOTCA MpOlleccbl, COMmpo- 
SP arsiatiion BbieneHHem H,S, ocaxkaroulero CepHHCTble COeEAMHEHMA 2Keesa. 
Cepopoopod BbIpaOaTbIBaeTCA HE TOJIbKO B Mpollecce pa3iowKeHHA OpraHnye- 
KHX BellleCTB, HO M Ip BOCCTaHOBJICHHH CyJb(aTOB, MPHCyTCTBYIOWIMX B HJIO- 
IX PaCTBOPaX PeK apHAHOM 30HbI MO Cxeme: 


CaSO, - G +- H,O =@OacOs + H.S + CO». 


_ TIpottecc mepepoya oKMCHOrO 2%Kee3a B 3AKHCHOE, MO0-BHAHMOMY, COBepiiaerca 
eHb OBICTpO MO CueLyioulemMy psy Mpespallenult: rugqpookucub Fe — ruy- 
DTPOWJJIMT —> M@JIbHHKOBUT —> TIMpHT. 

| Oro MoKaspiBpaeTca TeM, YTO B JeKabIX MpoOax OCaMKOB THAPOTpOMMIUT H 
>JIBHHKOBUT He OOHapyKHBAIOTCA. 

| Tlogo6upili pax npespauenuit B CBoe BpeMA ONMCAH Obl B COBPeMeHHBIX OCaI- 
ax Uepnoro mops (°). 

| WUcrousukom xxee3a JWId O6pas0BaHHA CYyJIbPMAOB ABMIMCb pa3JIMUHble 
IporerTHTEl, MOCTyMaloulve B OCHOBHOM COBMECTHO C HOPMAJIbHBIM OOJIOMOUHEIM 
TepnasloM. CepHuCToe *Kee30 BHavasle BbIeIAIOCb B BUC MeJIKUX KOJIJIOH- 
JIbHBIX CrYCTKOB, O YeM CBUJeTeIbCTBYeT HaxXOXKeHHe WapooOpasHbix opm 
puta, 3aTeM ObICTpO MepexosMs0 B KPUCTasMMYeCKOe COCTOAHHE. 
Ananormunplit mpomecc Ha6mojaercs B ocaakax Uepxoro u ApaspcKoro Mo- 
fH, B 03. Banxaul u Apyrux 6acceltnax (*). ‘ 

| Tlockonpky molimMeHHble ocadku MpeObiBaloT NOX BOON JIMIMNb B MaBOMOK, Ha- 
JICb B CyOadpasIbHbIX YCMOBHAX OOJIbILyIO YaCTb BpeMeHH ToOfla, a CKOpocTH 
KOMJICHHA OCALKOB Ha MolimMe, OCOOeCHHO B Y/laJICHHbIX OT PpyClla YacTAX €e, 
AaBHUTeJIbHO He3HauHTeIbHbI, OCAMKH 3TH MOfBepraroTcs BO3AeHCTBHIO MOUBO- 
PasylOULUX MpOleccos HM BbIBETPHBaHMIO. OTHM OODACHACTCA MOABJCHHE B ae 


| 
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KaX IIpH3MOBHXHOM HW KOMKOBAaTOM OT{eJIbHOCTeH, BEPTHKAJIbHbIX MAKPONOP, AB-— 
JIAIOULUXCA OTMeYATKAaMM KOPHel NOHMeHHOM paCTHTeIbHOCTH, H Jp. 

TMousoo6pa3yr1oulve Mpoueccl H BbIBEeTPHBaHHe CIOCOOCTBYIOT UaCTHYHOMY Te- 
peBolly 3aKMCHBIX bopM 2%esesa B OKHCHbIe (YepBeOOpasHble KOHKpelMu THUApo- 
reTuTa MO PaCTHTeJIbHbIM OCTaTKaM, KOJIbILeBble THAPOTeTHTOBbIe COM BOKPyT — 
KaHasloB MaKponop, ruAporeruToBble (purypHble TpyOuaTble KOHKpellMu), B Te- 
HepaluH KapOonaToB ((purypHble TpyOuaTble KOHKpelMM) TuNca, rasura, 
Na,CO;, MgCl,, KCI, CaCl, u cepHoxucuibix come Na u Mg. j 

Tlepepacnpesesenue BenlecTBa 3feCb eT Ooslee HHTEHCHBHO, YeM B PyCJIOBOH ] 
cbanuu. STO CTOHT B CBA3H C TEM, YTO NeCKH, Cylaraloullve B‘OCHOBHOM PyYCJIOBbIe — 
ocaKH, O6aaioT MeHblelH BeMYMHOM eCTECTBCHHOH BJlaxKHOCTH, YEM aIeBPH- 
Tbl H TVIMHbI, Npeoc6uaaioulve B MOMeHHOM KOMMseKce ocayKoB (puc. 2). Bos- 
MOXKHO, UTO B PaHHHe CTaMM WHareHesa OOpas0Baslacb TaK2Ke YaCTb TVIMHHCTHIX 
MHHepasloB 3a CYeT COPOWMM HEKOTOPbIX KaTHOHOB M3 HWJIOBbIX PpaCTBOPOB (MOHT- 
MOPHJIJIOHHT, HWJWIHT), COCTaB KOTOPbIX MOF CYLeCTBEHHO H3MeCHHTbCA Mp pas- 
JIOKCHUM OpraHH4eCKHX BeWeCTB H OCOOEHHO B Pe3YyJIbTAaTe BbIJeMeCHHA yIJICKHC- — 
oT. O6pasoBaHne YepeyIOWMXCA 3AMKHYTHIX PHAPOFeTHTOBbIX KOJell CBAZAHO 
C pHTMHYeCKHMM Auppy3SHOHHbIMH ABJICHHAMH B MOpaX MW CBepPXKalMJJIAPHBIX — 
OTBepCTHAX TIMHUCTHIX OCayKoB (°). Ilo-BuquMomy, 3feCb HaO0MaeTcA ABIICHHE 
WeHTpoOeKHOM Mudpy3suu, Ha 4TO yKa3biBaeT pacmoowKeHve THAPOTeTHTOBbIX — 
KOJIel, BOKPy? KaHaJlOB MOp OCaAKOB MW BO3pacTaHHe paccTOAHHA Mex Ay KOJIbILe- |}. 
OOpasHbIMH CJIOAMH OT WeHTpa K NepHdepun. Konblla BOSHUKaIM, BepoxATHEee 
BCerO, B M@XKeHb, KOFa MOBbILeHHOe HCMapeHHe CiOCOOCTBOBaJIO yBeJIHYCHHIO 
KOHIeHTpaluu pacTBopa THAPOOKHCH *Kesle3a B BOLaX KaHaJIOB Nop, *uIbTpyio- — 
IIMXCA CBepXy BHH3 Nocse CNafla NaBOAKOBbIX BOA, H B BOJaX, NOJHHMAIOWIMXCA 
BBepX MO CBepXKaNHMJWIAPHbIM OTBEPCTHAM OCAKOB. 

Tlompie TpyOuaTble *Kes1e30-MapraHleBble KOHKPelHH, MOXO*KUe Ha HalllH, OMM- | 
cab! Oure (°). Ilo ero npeycTaBsieHHAM, BbIAeABLUMHCA KOPHAMH KHCJIOPO. OKH- || 
CJIAJI 3AKMCHOe %Kee30 WH MapraHell. IIpu nocelyroulem THApOH3e COpasoBaB- | 
IHMXCA OKMCHBIX COeCAHHEHHM WWIO HX PHTMHYECKOe CTIIOMKEeHHEe B OKPy2XKatouleH | 
KOpHu rinne. BnomHe BO3MOxKHO, 4TO B HallleM CJly¥ae MMe MeCTO TaKOH Ke }: 
mpolecc. OcHOBHOH MpeANocbliKoH Mis OOpas0BaHHA GurypHbIxX TpyOuaTbix 
KapOoHaTHBIX KOHKPel\H ABJIAeTCA BJIMAHMe OPraHHyecKOH MaCCcbI Ha XO} Mepe- 
pactipeqeienua BeuectBa. B MexeHHBIH MepHod, Kora B HJIOBOH Boe OCOOeHHO 
WHTCHCHBHO HT BbifeeHve CO, 3a cueT paspylieHHA OpraHHyecKoOro BewlecTBa, | 
B pacTBope HaOwofaeTcA HakOMIeHHe OnKapOouaTos Ca. 

B ycJIOBHAX NOBbILICHHOrO HCMapeHHsA B TeMJIbIX BOLaX KaHaJIOB Nop pacTBo- 
puMmocTb OuKapOonata Ca NOHM*KaeTCA, M OH BbITIaaeT B OCAOK B BUe MOHOKap- |. 
Oonata Ca, 3anOuHAA KaHaJIbI MOp MOcTeneHHO OT NepHdepHu K WeHTpy. : 

Tousoo6pa3ytouyHe Mpollecch! HW MpoOleccbl BLIBEeTpHBaHHA BO MHOFHX OTHOIIe- | 
HMAX OCJIOKHAT OObMHOe TeyeHHe AnareHesa. B cyOaapabHbIX YCIOBHAX [Ma- |) 
reHe3 oOCaKOB MO MX BJMAHHEM HepeAKO MOJIHOCThIO 3aaBsIMBaeTCA. STHM~ 
OObACHACTCA OKUCHbIM XapakTep OCaMKOB MHOTMX BbICOKAX Teppac pp. Jona 
Bourv u Ap., HEKOTOPbIX MOUB MH KOPOK BbIBETPHBaHHA. 

TakuM oOpa30M, JWiA MoLaBNsAOulero OObINMHCTBA MOHMCHHBIX OCAaKOB 
(HCKOUaA WHarenes OCAIKOB MPHPYCOBLIX BaJOB, NpHOHMKAaOULMlicA Mo CBoe- 
My XapaKTepy K AMareHe3y OCaMKOB HaJBOHBIX YacTeH OTMeseli) Ha paHHeH 
CTaqMM [WareHesa MOXKHO Pa3IMYaTb BOCCTAHOBHTEbHEIM 93Tall MMHepasoo6- |: 
pasoBaHHA M 9Tal MepepacmpefeseHuA MHHepasIbHbIX HOBOOOpasoBaHu. Uepe- 
JOBaHHe STUX STANOB 3aBHCHT OT Ce3OHHBIX Pa3JIMBOB BOJHbIX Macc MO Molime. 
CmeHa HX BO BpeMeHH M MIpOCTpaHCTBe MOXKET HOCHTb BeCbMa pa3HooOpa3sHElit — 
XapaktTep. 

He Menee cBoeoOpasHbiM AB/IAeTCA [Marenes CTapH4HbIX ocazKoB. lockompKy 
CTapHllbl BOSHHKAalOT H3 OCTABJICHHbIX Pe€KOIO yUaCTKOB pycyla, BHaYasle 3eCb 
YCJIOBHA Cpe aHaOPHUHb! PYCOBOH OOCTaHOBKe C FOCHOJCTBOM OKHCJIUTeIb- 
HBIX ycoBuli. [lostomy B KOMIWIeKcCe MMareHeTHYeCKUX MUHEpasOB BCTpeualoTca | 
Te ke KapOonaTbl UM rMqporeruTpl. B JambHelimem no Mepe ocma6leHua cBaASH 
C OCHOBHbIM pyCJIOM MH OCaOeHHeM CKOpocTel TeyeHui cabo BeHTHJIMPYeMBIe | 
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MHUCTbIC OCANKH CTAHOBATCH FOCMOACTBYIOWIMMH WieHaMU paspe30B. O6usmbHOe 
AepxKanue Oprannyeckoro BelllecTBa B OCaKax (puc. 1), cBA3aHHoe c pasBH- 
€M IWiaHKTOHa B BOMaX CTapHIlbl BO BpeMA JIeTHETO UX 3aCTOA, MpPHBOMUT K 
TaHOBJeHHIO B OCaKaX MPpOUHOH BOCCTAHOBUTEIbHOM Cpebl, KOTOpand coxpa- 
(eTCA JO OKOHYATENbHOrO 3allOJIHeEHHA CTapHibl ocaqkamu. IIpu stom 
fauale BOSHHKaeT OoslOTO, HepeAKO C HaKOMIeHHeM TOPMAHUCTHIX OCTATKOB, 
3xKe OHO CMeHAeTCH JIyroM. B crucke j(MareHeTH¥eCKHX MMUHepaJbHbIX 
BOCOPAasOBaHUl *PUKCHPYIOTCA 3aKMCHbIe COEAMHEHUA, Cpe KOTOPbIX MMEIOT- 
NUPUT, PHAPOTPOWJJIMT, MeJIbHUKOBUT. C 3THM OOCTOATEbCTBOM CBA3AHO 
cTOe NOABeHHe B OCayKax Cladoro, HO ABCTBeHHOrO 3anaxa HS. Cpemn ay- 
TeHHBIX (OPM xKewlesa, TAK He KaK B.OCaKaX MOMMeHHOM dalun, B 3HAauH- 
bHBIX KOJIM¥CCTBAX MpucyTcTByer Jucybiug. B rex cnyuadx, Kora crapulla 
Orla MpOHTH BeCb MYTb CBOeTO Pa38BUTHA BIVIOTb JO NONHOTO 3anonHeHUA 

PHIlbI OCaKaMH, OJ yuaIoT pasBUTHe Mpolleccbl NOUBOOOpas0BaHHA HU BbIBET- 
a Oco6eHHO HHTCHCHBHO OHM MPOABIAIOTCA BO BHYTPeHHUX YACTAX NolM, 
@ IIPHHOC B3BeLIeCHHbIX HaHOCOB NOJbIMH BOAaMH HeBesuK. Crapwunble ocayKH 
\ 2a yxKe 3HaKOMYIO HAM OTJ@IbHOCTb, MAKPONOPHCTOCTb HU T. TM. STO 
ocoOcTByeT NPOHUKHOBeHHIO B OCANOK NOJIbIX BOX, TOKOB BO3AyXa, UTO MpHBO- 
1 K 4aCTHUHOMY MepeBOy 3aKHCHBIX (OPM MHHEepasoB B OKHCHbIe (ruspore- 


TbI), OOPas0BaHHO CyJIbaTOB (FHMC), MOABNEHHIO THAPOTeTHTOBbIX MCeBsO- 
pcos, TpyOuaTbIx cTraxKeHHuH CaCO, uw rufporeruta. 
OHaKO B KOJMYECTBEHHOM OTHOMCHHH STH MpOleccbl He MO yualoT WIM poKoro 
\SBUTHA, TAK Kak MOBepX CTApHUHOPO aJIIOBUA OObIUHO JIOKATCA OCaKU NOHMeH- 
(ro KomMekca. [leperpynmupopka BellecTBa B IIMHHCTbIX OCaKax CTapull 
bDOMCXOAMT MHOTO paHbllle, elle JO pa3sBHTHA MpoleccoB nNoyBooOpasoBaHusA. 
ro MOUTBepKLaeTcA HaXOMKJCHHEM CpeM PIMHHCTHIX OCAKOB CTapHIl Kee3uCcTo- 
HMHUCTHIX OOJIMTOB, HECOMHE€HHO OOpasoBaBliNxca in situ B mMacce ocajKa. 
Ka3aHHeM Ha HaJlMuHe TaKOrO Mpollecca ABJIACTCA OTCYTCTBHe CpelH OOMTOB 
DM3HaKOB COPTHpOBKH. B cocTaBe OOJIMTOB Besyllad pOlb NpHHaMexKUT KOMI- 
UlaIbHOl cbepporesH, C KOTOPOM aCCOI|MMpy!OT MOHTMOPHJIJIOHHT HM HJIIMT. 
_ Takum o6pa30M, B WMareHese CTapH4HbIX OCAaRKOB CulelyeT MOCeLOBAaTebHO 
IleATb OKMCJIMTeIbHbIM WM BOCCTAHOBHTCJIbHbIN STaMbl MHHEpalooOpa3s0BaHuA 
‘9Tall MepepacnpeleseHHA MHHepaJIbHbIX HOBOOOpasoBaHHi. 
BplaBJIeHHble OCOOeCHHOCTH JHareHe3a COBPeMEHHEIX AJIJIIOBHAIbHbIX OCAKOB 
WHOM 3OHbI CeIMMeHTALLMM MoTBepxaioT MHeHue H. M. Crpaxosa o. Tom, 
R JMareHes pasHbIX THMOB OCaMo¥HOTO Mpolecca WMeeT CBOH OTAMUMA (a). 
B mpotieccax uareHe3a B PyCJIOBbIX, MOMMEHHBIX HM CTAPHUHbIX OTIOKeHUAX 
Jlon MpoucxoLAT CIOXKHbIe NpOMeccbl XeMOreHHOTO OCaxKAeHUA U mpeodpaso- 
LHHA BelleCTBa OCaJKOB. 


Hogpoyepkacckuit NMoMMTeXHMYeECKHH MHCTATYT Tocrynuso 
um. C. OpmKoHukuyse 10 VII 1957 


| LIMTHPOBAHHAS JIMTEPATYPA 
1B. H. Epemeuxko, Tuqpoxu. matep., 15 (1948). 2 H. M. Ctp axos, Cops. reon., 
18 (1947), ?H.M.Crpaxos,H.T. Bpogackas u Ap., OOpasopanne ocaqKos B CO- 
©MeHHBIX BoJloemax, 1954. 4H. M. Crpa xos, Bomp. Muxepanor. ocajoun. oOpasos., 
| 3u 4, JIbpon, 1956. 5 ©. B. Uy xpos, Komnonsei B semxoii Kope, 1955. * W.Oh le, 


ol. Rundschau, 25, Ne 4 (1934). 
i 


H® t63 


Jloxxann Akagemun nayx CCCP 
1958. Tom 118, Ne 1 


TEOJOTHA 


Ugen-Koppecnonzent AH CCCP A. B. CAXOPEHKO u O. H. JIYHEBA 


O CJIOMNCTbIX TEKCTYPAX B METAMOP®HYECKHX TOJIMIAX 
KOJIbCKOrO MOJIYOCTPOBA 


B noKkemOpuu Koapekoro moulyocrpoBa ocafouHo-MeTamopduyeckue MOpospl 
3aHMMator Beslyutee Mecro. B cBpute MManapa — Bap3yra OHM COCTaBAAIOT OT 
52 no 65% BU_UMOL MOUIHOCTH CBUTEI, B CBuTe Ilevenru — Jo 72% (nogcuer 
I. UW. Top6ynosa), B cnanuax cButet Kets — or 60 yo 75% (nogcuets: Hi. Bil 
Bembkospa). Hecmorpa Ha Wupokoe pa3BHTHe Mapanopod, JIMTOMOTMYeCKOe 
u3y4eHHe HX TOMbKO HauMHaerTcs. 


BaHHi HU B MeTaMop@bu4ecKHX TOJMLAaX, MpOCMex#KUBAA paciipOCcTpaHeHHe OTeJIb=|} 
HbIX TOPH3OHTOB, oco6eHHO Tex, KOTOPble MOTryT ObITb MapKUpYytOUulHMH, H3yu4as 


JOUHBIX MOpo, HX CoueTaHHA (NapareHesHc), MOXKHO He TOMbKO MOMOWTH K pa 
YJICHCHHIO MeTaMOp*puyeCKHX CBHT, HO H BOCCTaHaBJIMBaTb (pallMaJIbHy!o H Maseo 
reorpaduyeck yi0 OOCTaHOBKY OcaQOuHOrO STalla B pasBHTHH MeTaMopdHyecKux 
BHT. OcoOeHHO OarofapHbili MaTepHasl WWIA MOfOOHOrO usy4eHHA JaroT OOJ0- 


Hble HAMM B KayeCTBe MepBbIX OOBCKTOB JIHMTOJOPHYeCKOrO HCCIeEMOBaHHA MeTa=) 
Mopdbuyeckux OOpa30BaHHlt. 
YxKe Meppoe u3syyeHHe ocaouHO-MeTaMopduyeckux Nopod KompcKoro novy=) 


XOPOLIO CJIOMCTOCTh MeTaMOPPUYECKUX TONUL MPOABIAeTCA MPH WSyYeHHH aspor} 
@orocHuMKos. CyoucTplli XapakTep MeTaMopduyecKHX TOL MO3BOAeT KapTH:} 


HAIOTCA B OOACTAX Pa3BHTHA HOPMAJIbHbIX OCaJOUHEIX Nopox. IIpumep noob: 
HOrO KapTHpoBaHna cBuTbl Kelis gain VM. B. Benpxop WU. JI. Baruepa 1 
J. J. Mupexas. 
B meramopcuyeckux o6pa30BaHuAX YaCTO COXpaHAIOTCA TeEKCTYPbI NepBuY 
HbIX OCaOUHBIX Hopogx. B KBapuuTax cpuTbt MmManapa — Bapsyra wa Mouy 
MOYOCTPOBe HaXOMMINCb BOJIHOMpHOOMHbIe 3HAKH, KOCAA CIOMCTOCTb, ycTaHa 
BIIMBallaCb PHTMHYHOCTh B OCayKOHaKoreHHH (A. C. Cugopexnko, A. K. Cumon)} 
B MeTaMOpus0BaHHbIX rpayBakKax cBuTbI Ileveura [. MW. Pop6yHospim duker 
POBAaIHCh BOMHONPHOOHHBIe 3HaKH, CBUAeCTebCTBYIOUIMe O HEOOMbIINX MiyOMHal 
ocayKOHakONIeHuA. Hamu 3ecb OTMeaIHCbh Ce€LbI PasMbIBOB MW HecormacHor 
3aleraHHA; OTMeUaaCb TOHKAA CJIOHCTOCTb HW CYTYPHbIe JIMHHM B M3BeCTHAKAl} 
{IpuxnOunckoro paiiona. HeoxuoKpaTHo oTMeyamacb XOpollad coxpaHHocT) 
MepBHUHBIX CTPpyKTYp B KOHTIOMepaTaX H3 pa3JIM4HbIX MeTaMopdbuyeckux CBHI} 
Kompcekoro moulyocrposa. 
B cBa3u C TeM, UTO JeTaIbHbIe UCCMeELOBAHUA OCaOUHLIX TeKCTYp B MeTaMOp} 
(huyeckuX TOMMLAaX BCTPeyalOTCA peAKO, HaMH OMNHCbIBAIOTCA MepBHUHbIe TEKCTY PF)! 
B KBapluTax CBuTb! MmManf~pa — Bapsyra B palioue os. Ilypnau*. t 


* KsaplHTbl C KOCOH CIOMCTOCTHIO H YIIOBLIMH HeCcorlacHsMH B Hallacropanun o6HapyKeH}| 
A. K. Cumonom pg 1954 r. | 
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KBapuntel oOpasytor KOCOCOUCTY1O TOMLY C pesKUMH TOHKHMH, MOLLHOCTbIO 
iP CM, NpOMIacTKaMu PIMHUCTHIX aleBpOMTOB. KBapluTbl MOHOMMHepasIbHble,. 
eMMYIIeCTBeHHO MewKosepHucTple (0,25—0,10 MM) u cpefHesepnuctbie (0,5— 
25 MM), 4aCTO pa3HOsepHUCTHle CONCTHIe. CO%KeHbI OHH OKATAHHBIMH, pexke 
IYOKATaHHbIMH KBaplleBbIMH OOJIOMKaMH, CocTaBAlouuMu 95—97% Bcel 
WIOMOUHOK YwacTH mMoposE. HesHauntesbHad yacTb OGOMOuHOrTO MaTepHavia 
5—4,0%) mpeycraBjeHa oOTHOCHTeIbHO KpymHbIMu (0,4A—0,5 mm) o61oMKamMu 
JKO3CPHHCTHIX TecuaHHKoB. M3penka (1—1,5%) Ha6mtoqaioTrca o60MKU 
IEBLIX WINaTOB. CrpykTypa KBaplHTOB MO3aM4Had, MecTaMdu Jianuatas. B paze 
OCB C pa3JIMUHbIM COCTABOM IeMeHTa HaGJIOMaOTCA PeHKTbI OOJOMOUHOM 
PYKTYPbI, MO3sBOAIOUMe CyAUTb O chop- 
OOJIOMKOB, HX pa3Mepax, NOACINTATb 
aHYJIOMeTpHyuecKH COcTaB MOpo/El. 

IlemeHT KpeMHUHCTHI, KPeMHHCTO- 
DICBOLINATOBLIN,  TMOJI€BOIUIMAaTOBbI, Cc 
DHMeCbIO TJIMHHCTOrO MaTepHadla, perke 
(MLECTBCHHO TVJIMHHCTHIM, elle perke »eule- 
(CTH. CrpyKTypa WeMeHTa TuNa 3anou- 
‘HHA Op, KOHTAKTOBO-MOpoOBbIli HW mle- 


20 40 60 80 100 120cm 


( eae (oueH pelKo). Puc. 1. Kocaa caouctoctb jembToBoro 
Cy aHIleBaTOCTb KBapUHTOB HanOomee tuna. a — MWacT Co CuleqaMH NOABOAHOrO 


KO BbIpawKeHa 8B CJIOAX, COepKaluX  CNomsaHMA ocaqKa; 6 — 9posHoHHoe 


U) 


hiuioe KOJIMYeCTBO XJOpuTa H CMON- Hecorjacve B 3aJleraHHH [macTOB 


bIX MHHepaJiOB, T. e€. MepBOHAauUaJIbHO 
braTblX TIMHMCTHIMH MaTepHaJioM. Pexke OHA BbIpamkKaeTcA OpHeHTHPOBaHHbIM 

CNOJIOXKEHHEM KBapLeBbIX OOJIOMKOB, OCOOCHHO B aleBpomuTax. B 6obuIMHCTBe 
Ween CJIAHIeBATOCTh He COBMaaerT C TOHKOH CJIOHMCTOCTbIO M COCTAaBsAeT C 
HO yrom oKomo 15—20°, mecramu jo 70°, B 3aBHCMMOCTH OT yrsla HaksOHa 
)MEHTHPOBKM TepBHYHOH KOCOM CJIOMCTOCTH. 

TlecuaHuku VM avJlIeBPOJIHTbI, HECMOTPA Ha 3HAUHTeJIbHbIM PperHOHaJIbHbIM Me- 
IMOpdu3M, TIpeBpaTHBIMH UX B KBapUNTbI, XOPOLMO COX paHHJIH NepBUUYHbIe TeK- 

YpHble OCOOe€HHOCTH: TOHKYIO MapaJJIeJIbHY!O CJIOMCTOCTb, KOCYIO CJIOHCTOCTb, 
ioe HecoriacHaA MexKy CJIOAMH, BOJIHOMpHOOMHbIe 3HAKH MU U3peKa MUKPO- 
WJIOJIMTOBbIe MOBepXHocTH. ToHKad MapaJweyIbHaA CJIOMCTOCTb KBaplLHTOB 
1BaeT WIM CIOWIHOH (HaNOolee YacTO), HIM xe IpepblBucToH. MouyHocTb TOH- 
HX CJIO€B OT NoMeH MusIuMeTpa TO 5—10 mm. Toukaa cloucTocTb o6ycoBse- 
: 1) pa3Hutel B MuHepadorMueckoM CocTaBe C/l0eB, BbIpaKalouleicA B “epe- 
BaHHH CIOeB KBaplleBoro MecuaHHKa HW TOHYAMWIMX MpHMa30K TJIMHMCTOFO Be- 
CTBa (XJIOPHT, CJIOMMCThIe MHHepaibl), H MOMYepKUBAeTCA pasJIM4YHOM OKpac- 
f{ CNOH#KOB KBaplleBoro mMecuaHHKa (cBeTuIble, Cepble) HW TvIMHHCTbIX CJIOHKOB 
PJIeHOBaTHIe, YepHble); 2) pa3IMUHbIM MHHepaJIOrHyeCKMM COCTaBOM ILeMeHTa 
-CUaHHKOB B KaxKJOM Cul0e; COM C PIMHMCTHIM WeMCHTOM (MeJIKO3epHHCTHIK 
HOJMCTO-XJIOPHTOBHIM arperaT) BbIeIAIOTCA HaMOoNee TeEMHOH OKpacKOH 10 
\ ee CO CIOAMH C KBaplleBbIM H MOJIeBOLINATOBBIM IeMeHTOM; 3) pa3s/IMu- 
sIM [paHysOMeTPHYeCKUM COCTABOM OTICJIbHbIX CJIONKOB, YepeROBaHveM CONKOB 
\IKOSCPHHCTOrO HW CpefHesepHucToro mecuanuka. K Tomy xe MeJKOsepHUCTHI 
C4YaHUK COfepxKUT OoubUle PIMHUCTHIX MpuMeceli (xJOpuTa) B IemeHTe. 

Kocas COMCTOCTh XapakTepHa JIA BCeH NayKM OMMCaHHbIX KBapIMTOB. Bpl- 
IAIOTCA CIEMYIOULNe THMbI CJIOMCTOCTH. 

1. Oryenbuble CepHu KocbIX cloeB MouLHOCTHIO 0,2—0,6 M, 160 sak104eHBI 
ALY WapasVieIbHbIMA COHCTLIMH CepHAMH, JIMOO CieAyIOT OHA 3a Apyron, 
JelAACh [pyr oT Apyra KpaTKOBpeMeHHBIMM MepepblBaMu, PuKCHPOBaHHbIMA 
JIHUCTbIMH NOBEPXHOCTAMM, YaCTO HECYLLMMM BOJHOMpPHOOMHbIe 3HaKu (pu. 1). 
Dcble CJIOH MpAMOJHHeEHHEI M MapasebHbI Apyr Apyry B Kark Ou KOCOH Ce- 
iu. B BepxHel YacTH CepHH CJION pe3KO CpesaloTCA BbIINeNexKAlleH KOCOM WJM 
PH3OHTAIbHO CepHei, a B HW2KHeH YacTH Oosee MONOrO MpHseraioT K OCHOBa- 
10 cepuu. Kocpie cmon oObIuHO HMeIOT Joro-3allaqHoe, PeKO !OrO-BOCTOUHOe 
yueTOM TeEKTOHHYeCKOrO yrvla HaksIoHa CyloeB) NakeHve. Yrow MakeHua cocta- 
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pasdet 9—15°, B HeKOTOpbIX cepunx 24—27° u Jame Jo 30°. Stor THM MoOxeT OBIT 
OTHECeH K JleJIbTOBOMY. 

2. Orfenbuple cepun, 0,2—0,8—1,0 M MOMLHOCTbIO, CJIOMKEHDI PaCXOMAIIMM 
ca (BeepooOpa3HbIM) IyYKOM TOHKHX Cl0eB, yxKe He MapaJeMbHbIX Apyr Apyy 
Ha BC€M CBOCM MpOTAXKeHHH H MeHAIOULUXCES 
110 MOULHOCTH OT MOOMIBbI CepHH K KPOBJI 
(puc. 2). B BepxHeH uacTH KaxJOH KOCO 
Ce€pHH TOHKHe CJIOM MOM 3HAYHTeIbHbIM YTVIO 
cpesarorcs BbIilemexKajeh cepHel. Ilo nampaB 
JICHHIO K MOJOUIBe CepHH KOCbIle COM MOCTe 
IICHHO BbIMOMaXKUBAIOTCA HW CTAHOBATCA MOUTE 


4 


— He == apasvenbHbIMH HWOKHeEH pane KOCOM C 
—— puu. [paxuipl pa3qema Kocblx cepHit oObl4dH 
Zo= = pacnonarawrca mo HeKOTOpbIM yrsloM Tpy 
1 ——_—__——————__ kK pyry. IIpeo6nagatoumve HanpaBleHua Ha 


KJIOHA KOCBIX CJIO€B OXKHOC, IOFO-BOCTOUHO 
Wi 1oro-3alafHoe, OUeHb peKO CeBepo-sanak: 
Puc. 2. Kocaa cnouctocts mpHOpek- oe, [IpeoOmafaiouiue yIibl Najlenua 14—18°, 
pig sas uHorfa fo 24—27°. Oro npuOpexHbI THE 

KOCOH CJIOMCTOCTH. | 

XapakTepHo HaHuve BON HOMPHOOMHBIX 3HaKOB Ha rpaHullax pasjela Koay 
JIM KOCbIX M TOPH3OHTAJIbHBIX Cepuit. Dro OObIYHO CHMMeTPHUHbIe, peaKO aCHM- 
MeTPHUHble OOpas0BaHHA C IMHO BoE! / = 25—35 mM uw amumuTyoH h a ' 
= 3—4, nnorja 6—7 mm. B ofHom cayuae HaOm02aMcb ACHMMeTPHUHbIe 3HAaKH)} 
px0u c AIMHOK BoHEI / = 50—55 mm u ammuautygzol h =-7 mm. B nave BOHO 
MpHOOMHble 3HaKM MpelcTaBAloT COON MOUTH MpAMOHHELHbIe, ca6O USBI 
cTble NolorMe xpe6Tuku. B pas3- 
pe3e OHH MoOKa3bIBaloT TOHUAail- 
Wly}O KOCYIO CJIOHCTOCTb. 

B oTyesIbHBIX KaK TOPH30H- 
TAJIbHbIX, TAK H KOCBIX CepHAX 
BCTpeyeHbl MpH3HaKM MNOJBOI- 
HOFO CHOI3aHHA OCaKa (puc.3). 
Tlogctusarorca WH MOKpbIBaroTcsA 
TaKHe CepHu CMATHIX IPH OMOI- 
3aHHH OCaKOB HeAMCOMNpo- Puce. 3. Cneapt noqBoRHOTO cnom3aHHA ocalKa B KOCO= 
BaHHbIMH TOPH3OHTa/IbHO C/OH- CNOUCTOl CepHH JeMbTOBoro THMa (6) aes TOpH30H- 

TaJIbHO CJIOHCTbIX TJ1acTOB (a, 6) 
CTbIMM HJIM KOCOCJIOMCTHIMN Ce- 
pHAMH. 

VintrepecHO OTMeTHTb Tak>xKe MHKPOCTHJIOJMTOBLIe MOBePpXHOCTH, OO6pa3yi0: 
ile B paspese TOHKHE MeKO3a3yOPeHHble H3BHVJIMCTHIe JIMHHH, BbIMOJIHCHHBIE 
XJIOPHTOM, PYAHbIM MHHepaJioM HU CIIOLaMu. OOLIMHO MHK POCTHOMUTHI COBMaator 
C TOHKOM CJIOMCTOCTHIO, B TO Ke BPeMA YETKO OT Hee OTMENAACh HM UHOTa Mepece- 
Kaa ee. | 

Vi3yuenve TeKCTYPHbIX OCOGeHHOCTelH KBapIHTOB MOKa3blBaeT, TO Hakone 
HHe OCaNKOB, aBUIMX KBapIMTb, NPpOHCXoLMIO B IpHOpexHOM 4YaCTH BOOeMa 
B OOMAaCTH IIpHyCTbeBbIX YacTel peK H MpHAOHHIX Tevenult. [IpuHoc O60MOUHO=| 
ro MaTepHasla Ie C CeBepa HM CeBepO-BOCTOKA, Tle, BEPOATHO, HeJaeKO HaxO-| 
sae cya. KpaTKoBpemMeHHoe oOMemeHHe Gaccelina NpUBOLMIO K TepepbiBaM 

B OCANKOHAaKOMIeCHHM HM HeKOTOPbIM Ppa3MbIBAM PaHee OTJOMKHBIIMXCA OCAMKOB. 

IIpuBeenuble MpHMepbl NOKa3bIBalOT BO3MOXKHOCTb Soslee WIMPOKOrO npuMet 
HeHHA JIMTOJOPMYeCKHX MeTOMOB MCCeOBAaHHA TIpH M3y4eHHU MeTamopdpuye+ 
CKHX Nopod. 
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Konpckuit busnan um. C. M. Kuposa Tloctynusto 
AkajlemuH HaykK CCCP 3 V 1957 
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Jloknagp Akagemuu nayr CCCP 
1958. Tom 118, Ne 4 


TrEOJIOPHA 


E. A. CJIATBAHCKAS 


THIbI PA3PE30B HW YCJIOBHA OBPASOBAHHS YIJIEHOCHbIX 
OTJIOKKEHHM KAPBOHA LWEHTPAJIbBHOrO KA3AXCTAHA 


(II pedcmaeazxo axademuxom J. B. Haauekunoim 28 VIII 1957) 


YreHOCHBIe OTOXKEHUA KAMCHHOYTOJIbHOFO BOSpPacra, KaK H3BECTHO, JOBOJIb- 
HO IWIMpOKO pacnpocrpaHeubl Ha TepputTopuu Lleutpambuoro Ka3axcrana, ofHa- 
KO CiellHaJIbHbIX HCCJIeAOBaHHH 10 M3yYeHHIO HX JIMTOMOrMYeCKOrO CocTaBa, Xa- 
paktepa alu M ycloBHK OOpa30BaHHA Josroe BpeMA HUKEM He MPOBOMMJOCD. 
B urore MHOrOeTHUX HCCeloBaHuH, MpoBoxuBuIMxca Jla6opatopueli reooruu 
yrasa AH CCCP ('-*) nepponauanbyo B KaparanyquucKom Gacceline, a 3aTem Oosiee 
4em Ha 20 Apyrux Mectopoxyenuax LlentpanbHoro Kaszaxctana u Cesepxoro 
II[pu6anxaibs, OblIo JoKa3aHo WIMpoKoe pacmpocrpaHeHve AByXx rpynn dawui: 
NapaJJIMYeCKHX H HA3CMHO-KOHTHHEHTAIbHBIX. K mepBoli 43 HUX OTHOCATCA 
YIVI€HOCHbI€ OTJIOXKCHHA, CBASAHHbIE C MOPCKHMHM YCJIOBHAMM OOpa30BaHHA H 
COOTBETCTBYIOWIHE AULWIAPHKCKOMY THITY OCayKo- H yruieHakonweHuaA. Ko Bropok 
rpyline OTHOCATCA (allHH, CBASAHHbIe C BHYTPHMAaTePHKOBbIMH O3epaMH, MOl- 
MCHHO-PyCJIOBbIMH H JI@JIbTOBbIMH YCJIOBHAMH OOpa30BaHHA, COOTBeTCTBYIOMLHE 
KaparaHJMHCKO-OJIMHCKOMY THITy OCaqKO- HW yIvIeHaKOMWJIeHHA. OTH WBe rpynnpl 
<ballw XOpOLo BbILepxKuBAaIOTCA B paspe3sax MOUTH BCex yrvleHOCHBIX Tou Leurt- 
pasbHoro Ka3axctana. 

AUWAPHKCKHH THM OCaKO- HW YIJI€HOKOMIe€HHA B THMOBOM paspese Kaparan- 
JMHCKOrO OacceliHa OXBaTbIBaeT HHXKHHE TOPH3OHTHI YIVICHOCHOM TOIL — alll- 
JIAPUKCKad CBUTAa M HHXKHAA YaCTb KaparaHyMHcKon, usBectHas y Ilerpenko nog 
Ha3BaHHeM HallavWIAPMKCKOM CBUTHI, BOT JO yroubHoro macra K3  (caon- 


cToro), — MpefcTaBIeHHbIe OTJOMKeHHAMH, OOPas0BaBLIMMUCA B MpHOpex- 
HOH, M@JIKOBOAHOM 4YacTH MopcKoro OacceliHa. 

[pynna mpu6pexuomopckux dali, u3yyaBlIMxcA HaMH B TeveHve pxfa 
wet B Kaparanye, BKi0uaeT OOJIOMOUHDIE NOPOAbI OT APFHJIJIMTOB aJleB PHTOBbIX 
JO M@JIKO3EPHUCTHIX NMeCUaHHKOB, COepKallluxX OOWIbHYIO MOpcKyt1o dayuHy: 
‘Opaxvonog, Meselunol, racrponod, KpHHouyeh, ocrpakoy u up. Jia sTHx Mopor 
XapaKTepHO pa3BHTHe MeKOCepHHHOM KOCOBOJIHUCTOM, KOCOM OMHOHANpaB/JeHHOH 
M TOPH30HTaIbHOM CsIOMCTOCTH, B OOMbINHHCTBe Cily¥aeB HapyllicHHOH Hu 
3aTYWeBaHHOM XOMaMU WMOATHbIX XXMBOTHBIX JIMOO ABJICHHAMM MOABOAHBIX OMOJ- 
3aHUH WM B3MYYMBaHHH, TO MPMBOAUNT K BOSHHKHOBeCHHIO Tak Ha3blBaeMbIX MAT- 
HUCTBIX TeKCTYD. 

Cpequ mpuOpexHOMOpCKHX OTIOXKEHHH MOXHO BbILeIUTb Oollee YacTHBIe pas- 
HOBHJHOCTH, COOTBETCTBYIONIMe (alluiM: MpHvOpexKHbIX OOJIOT H 3aCTOHHbIX BO- 
JIOeEMOB, MecuaHbIX OTMeJIel, IpHOpexKHOTO M@KOBObA NOABOAHBIX uacTelt py- 
cel, 6apos uv saryH. Tepeuncaenupie tballuH 3AKOHOMEPHO, PHTMHYECKH MOBTO- 
pAIOTCA B paspese, OOpasyA PAL PUTMOB pasMYHOM MOULHOCTH HM CoCTaBa. B npa- 
MOH 3aBHCHMOCTH OT cballHaIbHOrO COCTaBa OTJIOMKeHHH HaXOMMTCA M XapakTep 
3aKJIOUCHHbIX B 9TOM UaCTH paspe3a YIOJIbHbIX MaCTOB, OTMUAIOUMXCA CIOXK- 
HbIM CTPOeHHeM, YacTOl CMeHO! MpocsoeB yIVIA M YIIMCTEIX NOpO, NOBbILIeCHHO 
S3O/IbHOCTbIO M MpecOMaannem MosyOMecTAWAX HM MOYMaTOBbIX TOHKONOOCUa- 
TbIX HM KOMIVIeKCoMosocuaTBIX pasHOoBUAHOcTeH yrueH. YKasaHHble OCOOeHHOCTH 
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o3BouMI B cBoe Bpema A. A. JlioGep (*) BbI,eIHTb yruleMpOABeHHA 9TOM YaCTH 
paspe3a B OCOObIii, Tak Ha3bIBaeMbIli allApPMKCKMA THM yrseoOpasoBanns. 

3a mpeqetamu KaparaHyMuckoro OacceHa yIvIeHOCHbIe OTOKeHHA Kap6o- 
HOBOFO BO3pacTa H3yYaHcb HaMH B pxye OacceHHOB U MecTopoxeHHi Llexr- 
pambuoro Ka3axctaHa, K YHCy KOTOpbIX OTHOCHATCA: OKuOacTy3ckoe, Camap- 
ckoe, KyyyexuncKkoe, 3appanosckoe, Bopmuuckoe, Kyman-Yrmecckoe, Ask- 
MaJlalicopcKoe MecTropoxenua uv AkMosMHcKuli u MalikioOenpcKkui OaccelH 
(Kaliqayapckast MyJiba) M Ap. 

Hecmorps Ha CoxpaHenne oOmlei TeHeHUHH B PpasBHTHH 2THX OacceHHOB U 
MeCTOPOXKTeHUH, BbIpaKarlouleecA B CMeHe MpHOpe%KHOMOPCKOrO pexKHMa KOH- 
THHCHTQJIbHbIMH YCJIOBMAMH, B KaXKOM H3 HHX MOMKHO OOHAPY2KUTb CBOH CIe- | 
WncHuecKHe OCOGeHHOCTH, BbIpaKaloulHecsl B H3MCHCHHAX MOILHOCTeH paspesa, 
(baltdambHOrO CocTaBa OTJIOMKeHHH, XapakTepa HM CTeMeHH yrvleHaCbillelHOCTH. 

Cpemu Hux, Kpome KaparaH,HHCKoro, MOXKHO BbIAeIUTb MO KpaliHelt Mepe 
Tp THMa paspesoB: KunuakckHit, 3aBbsaJIOBCKUH HW OKNOACTy3CKHH, XapakTepH- 
3y10lHe MOCTeMeHHOe YMeHbINeHHe MOPCKHX (pallu C 3araya ua BocToK. ITepBblit 
M3 HUX COOTBETCTBYeT HavOoulee MOPCKHM YCJIOBHAM OOpa30BaHHA OCamKOB. JIA 
paspe3a allluiApuKCKOM cBuTbI KumuakcKoro MeCTOpOxKeHHA XapakTepHO Tlepe- 
ClaHBaHHe MOULHbIX MauekK H3BeCTHAKOB C Cepo-3eJ1IeHbIMH NecuaHHKaMH, Ccosep- 
2%KallLMMH MHOPOUHCIeHHY!O (bayHy OpaxHonol, NesewMNO,, KopaJIOB, KPHHOH- 
jeu u mip. 

IIpu coxpaHeHun MoulHocTH, 61H3KOH Kaparanqunckomy Oacceluy, IpHsHa- 
KOB YrlelpoaABAeHHH B CBuTe He HaGmogaeTcA. Ja SaBbAOBCKOrO THMa allA- 
PHKCKOH CBHTbI, OTMHUAIOWLerOCA 3HAUHTCJIbBHO MeCHbIIMM BJIMAHHEM MOpCKOrO 
P@KUMA, XapaKTePHbI MOCTeMeHHbIe MePeXOMbI C OTJIOXCHHAMH CMEKHIX CBHT, 
C COXPaHeHHeM OJMHAKOBOH MOULHOCTH CcBuT C KaparaHyon. 

Jia pa3pe3a THNMYHLIM ABJIAeTCA OHOOOPAasSHbIN JIHTOJIOTHYeCKHH COCTAB, 
BbIPaxKalOllHHCA B MOHOTOHHOM YepeAOBaHHH MeCYaHHKOB, aJIeCBPOJIHTOB Tepe- 
CllaHBaHHA, aprHJJIMTOB MW H3BeCTHAKOBO-MeCuaHHCTHIX (chocdopuToB. Ors10%Ke-— 
HUA, Clararollve CBHTY, He3aBHCHMO OT HX CTPYKTYPbI, OTJIMYAaIOTCA UeTKOM 
TOPH30HTAIbHOH CJIOHCTOCTbIO, B TO BPCMA KaK KOCad OAHOHAIIpaBJIeHHaA HW KO- | 
Cad MepeKPellUBalOulaAcA CIOMCTOCTH BCTpeualorcsd Goulee peqKO H HaGOLaloTcA — 
Cpe HeKOTOpbIX Ppa3HOBHAHOcTell necuaHHkoB. B ormnmuue oT paspesa Kapa-— 
raHJHHCKOrO Oaccelina 3eCb MOJIHOCTbIO OTCYTCTBYIOT HapyWleHHA MepBOHAadaJIb- 
HO CJIOHCTBIX TEKCTYP ABJICHHAMH NOABOXHOTO ONOM3aHHA OCAKOB, JeCATeJIbHO- 
CTbIO WJIOAJHBIX 2XHBOTHBIX H BHE3alHbIMH BOJIHCHHAMH Ha MeJIKOBObe. DayHa 
mo cocTaBy OIM3Ka allWIApHKCKOH cBuTe KaparaHaAuMHcKoro Oaccelina. Ona pac- 
mpeyesieHa MO BCeMy paspe3y PaBHOMEPHO, HO OCHOBHBIe €€ CKOMICHHA IpHypo- 
YeHbI K TOPH30HTAM H3BeECTKOBO-NeCuaHHCTbIX (boc*opHTOB H NecuyaHHKOB. Xa- 
PaKTePpHOH OCOOEHHOCTHIO paspe3a ABJIACTCA CFO MOHHKEHHAA YIvVICHACHILLeHHOCTh; 
NOCKOIbKY B pa3pese CBHTbI YCTaHOBJICH TOJbKO OHH MWaCT 3OJbHOPO, MIOXO 
now AarollerocsA OOoralleHHIO YIJIA, C MOWLHOCTbWO OT 0,7 Jo 1,6 mM. B nuxwKuHeli va- 
CTH paspe3a, KpoMe Toro, OblIH OOHapyXKeHbI TPH MpocsoA yruiucToro apruJ- 
uta. J[pyroH oTJHYNTebHON OCOGeHHOCTHIO STOTO Paspe3a ABJIACTCA IMMPOKOEe 
pasBuTve (poctbaTonpoaABJIeHHH, NPHYPOYeHHbIX K TOHKHM MpocaoaM mecuaHH- 
CTbIX H3BeCTHAKOB C OpekUHeBHAHOH CTPyKTYPOH, MepenoOsIHeHHbIX pakywielt. 

Minow Xapaktep alliapukcKand CBHTa HMeeT Ha OkuOacTy3cKkom, AAKMasiali-. 
copckoM, Bopaunckom mecTropoxkeHHAx, a TakxKe B KaliqaympcKoli Myspye, 
re OHA OTMIMYaAeTCA MOHWKEHHOH MOWHOCTLIO Nopsyka 200—250 m. 

JIurouornueckH CBHTa MpecTaBseHa PHTMHYECKHM YepesOBaHHeM NecuaHH- 
KOB H OpraHOreHHO-JeTPHTYCOBbIX aPrHJIJIHTOB, pH CpaBHUTeIbHO He3HauHTeJIb- 
HOH POM B HWKHeH YaCTH MPOCMOeB KPHHOHHbIX H3BECTHAKOB, a B BepXHell — 
YIVIMCTHIX aprHJWIHTOB Wyre. [panna c NOACTHaIOWLHMH OTIOXKCHHAMH AB- 
JIAeTCA YCJIOBHOH, B TO BPEMA Kak C BbIWMeeKallleH KaparaHMHCKOM CBUTOH OHA 
YeTKaA, MPOBOLHTCA MO BHesallHOMy HCYe3HOBeCHHIO MOPCKOM ayHbl HU pasBu- 
THIO KOHTHHEHTAJIbHBIX, AJIIOBHaJIbHO-OOJIOTHBIX (pallu. 

DayHUucTuyeckHe KOMMI€KCHI, COMPOBOXK[aloulHe 3feCb allWIAPHKCKYIO CBUTY, 
OTMMYAIOTCA Oowee pasHooOpasHbIM BUAOBbIM CocTaBoM. TunM4YHO MopcKasa (pay- 
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B paspese paciipeeleHa CpaBHHTeJIbHO PaBHOMePHO HU OOpasyer B OOJbIMH- 
€ Cly¥aeB CKOMJICHHA XOPOWO COXPaHHBIUMXCA PaKOBHH, NOLYepKHBAIONIAX 
H3OHTAJIbHY!IO WH JIMH3OBHAHY1IO CJIOHCTOCTH. 

B uncie HanOollee xapakTepHbIX ocobeHHOCTeli OKunOacTysckoro paspesa, 
AyeT yKasaTb Ha NOABIEHHE OpraHOreHHO-eETPHTYCOBbIX APTHJIJIMTOB H KpH- 

AHbIX U3BECTHAKOB. K nepBbIM H3 HHX OTHOCATCA Cepble H 3e/1eHOBAaTO-Cepble 

HJIJIMTbI, N€PeNOJIHCHHbIe OPHEHTHPOBaHHO PaciOJIOMRKeHHIMH CKeJICTHBIMU O6- 
SOBaHHAMM MIUaHOK, KPHHOHeH, B MeHbIeH cTeneHH Opaxnoroy. YuacrKu, 

€NOJHCHHbI€ PaKOBHHHbIM AeTPUTOM, ocTuraioT MouHocTH 3—5 cm. B mnpo- 
KYTKAX MEK AY HMMH B MACCE AJICBPOJINTAa HM aprHuiuTa HaOsOLalwoTca OMHOU- 
€ OeclOpsAZOYHO pacnO/OXeHHble OOOMKH WI Weble CTBOPKM OpaxHonog. 
Tporpaduyeckoe H3y4eHHe OPraHOreHHO-eTPHTYCOBbIX aprWJIMTOB H KpHHOUI- 
-MIUAHKOBBIX H3BeCTHAKOB MOKa3aJl0, UTO 9TH MOPOb MO CBOeMy cocTaBy 
/CJIOBMAM OOPa30BaHHA OUCHb OH3KU MexKLy coOoH Hu OTMHYAIOTCA B OGOHX 
ydaAX KOJIMYCCTBCHHbIMH COOTHOWICHHAMH TeppHreHHOH NpHMecH WM paKOBHH- 
ro erTpura. 

V3 mpuBeyenHon Bbille KpaTKOl XapaKTepHCTHKH allWIAPHKCKOrO THMa OCcal- 
HaKOMICHHA YIVIeHOCHOK Tom KapOoua LlentpambHoro KasaxctaHa cienyer, 
) Ip OOuleM COXpaHeHHH NpHOpexKHOMOPCKOrO OGIHKa OTMORKECHHH B OTIENb- 
X OacceHHax HM MecTopoxyeHHAX LlentpambHoro Kasaxcrana oTMeuaeTcs 13- 
HEHHeE MOIIHOCTeH pa3pe30B, CTeNe€HH UX YIVICHACHIILCHHOCTH H MOABJICHHA 
a cnelupuyeckux daliMaJIbHbIX Pa3HOBHAHOCTeli BHYTPH eAMHOrO psa ma- 
AWIMYeCKOrO OCatKOHakoneHHA. Ilo MHeunnto A. A. Ilerpenko ua pacmpesese- 
4 alu MW yIvieNpoABeHHH alllApUKCKOrO THNAa OCaKOHaKOMJIeHHA CKasaJ- 
OCTPOBHOH XapakTep MOPCKOFO MeJIKOBObA, Pa3BHTOTO B YCJIOBHAX HeOLH- 
KOBOH TEKTOHHYeCKOM NOJBHXKHOCTH pa3JIMUHBIX palioHoB IlexrpambuHoro Ka- 
XCTaHa, MpeonpekesABLWIMX B KaXKJOM OTeIbHOM Cyuae WH ChelMpuyeckul 
KUM OCAaJiKOHaKOMIeHHA. 

KaparaHHHCKO-JOJHHCKHH THM oOCalKO- M yruleHaKOMIeHHA, MpHmenuHi 
1 PpaHulle HaMiopa H CpefHero KapOoHa) Ha CMeHY allWIAPHKCKOMY THIy, OT- 
WaeTCA 3HAYHTEJIbHO OOJbINMM HeENMOCTOAHCTBOM (pallMaJIbHOrO COcTaBa HM Xa- 
KTepa yruienpoaABJeHHH. 

Ji HA3€MHO-KOHTHHEHTAJIbHbIX OTJIOXKCHHH XapakTepHO NOABMeHHe Cpel- 
-H KPYMHOSePHHCTbIX NMeCUaHHKOB, OTJIMVAIOUIMXCA 3aMeTHO XYyMWeH COpTH- 
BKOH OOJIOMOUHOrO MaTepHaJla H MOJIHbIM OTCYTCTBHeEM MopcKol cpayupl. Ilo- 
IbI Ooee TOHKOSEPHHCTOPO COCTAaBa XapaKTePH3YIOTCA PasBHTHEM pasHooodpas- 
X THMOB KOCOM CJOHCTOCTH, OOWIMeEM PaCTHTeJIbHbIX OCTATKOB HW OTCYTCTBHEM 
VYIICHHBIX IATHHCTHIX TeKCTYp. Cpe KOHTHHEHTAJIbHBIX OTJIOXKCHHH BCTPe- 
OTCA peKHe OCTaTKH MpeCHOBOHOM (ayHbl, KOTOPbIe, KaK NpaBHlO, MpHypo- 
ibl K IPOCJOAM TOHKO3€PHHCTHIX aprHJJIMTOB O3ePpHOrO MPOWCXOKMeHHA U 
eJCTABJICHbI WelelunoqaMu, ocrpakofamu u :usonoqamMu. Cpequ KOHTHHeH- 
IbHbIX OTJIOMKCHHH BbIeMAIOTCA (balluH: PeYHbIX PYCeJI, NOMMbI, O3ep, OouOT, 
IbT, CYXHX PaBHHH HW KOHYCOB BbIHOCA. 

Yroububle M1aCTbl KOHTHHEHTaIbHOH 4YaCTH pa3spesa OTIMUAIOTCH Ooslee BbI- 
‘HM KaYeCTBOM, IIPHTOAHbI WWIX KOKCOBaHHA HM XapaKTepH3yIOTCA B OOJIbIH- 
36 CLYUaeB MOHHKeHHON 301bHOCTHIO. Ilo cpaBHeHHIO C YrOJIbHbIMH MwIacTaMH 
JIAPHKCKOPO THMa yIvIeHaKONJIeHHA OHM HMeIOT OOsee MpocToe cTpoenHe, Co- 
KAT MEHbLUIe MPOCOeB MYCTHIX MOPO IPH COOTBETCTBEHHOM YBeJIHYeCHHH MOLL- 
oTH YFOIbHBIX TaueK Ha 0,8 M H Oombue. YruiM MpeCTaBseHbl, rIaBHbIM OOpa- 
{, MOYOMeCTAULMM KOMII€KCHO-MOIOCYaTbIM (IOSCHO-KCHJICHOBBIM JIOPeCHOM 
UTPeCHOM H KJIapeHOM. ; 

A. A. Jlro6ep (*) quia sTOM YacTH paspesa BbifelAeT KaparaHMHCKUH H AOMH- 
ii THMbI yreocOpasopanunx. Henocrosnctso datMa/ibHoro CocTaBa H XapakK- 
Ja YIVIENPOABIeHHH XOPOWIO BbIACHAeTCA TPH CONOCTAaBJIeCHHH KaparaHAHH- 
i H BbIMEeKAULAX BePXHHX yIVJIeHOCHbIX CBHT (HaKaparaHJHHCKON, JOIMH- 
yi, TeHTeKCKOM mM WaxaHcKol) KaparaHguuckoro Gaccelina c paspesamu Ca- 
pckoro, KysaH-Ytmecckoro, IkKHOacTy3cKoro MeCTOpO2K eH Hit u AKMOJIHH- 
ro Gacceiita. B crpoeHHu BepxHeli uacTH yrvieHocHoli TOMuIM CamMapcKoro H 
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QkuOacTy3cKoro MecTopox Nenu, Tak *%Ke Kak MH B KaparaHqMHcKOM Oacceli 
TIPHHUMAaIOT Y4AaCTHe OTMOMKEHHA, COOTBETCTBYIOMHE AVJIJIIOBHAJIbHbIM, O3€PH 
H OOOTHBIM (ballWAM C MaJIO3OJIbHbIMM KOKCYIOU\MMHCH yrviaMu. B yepenoBaH 
STHX (pallu HaOOaeTCA YeTKAA PHTMHYeCKAaA MOCMeEMOBATEJIbHOCTD. . 

Vino xapaktep uMeer 97a uacTb pa3pe3a Ha Kysan-Yrmecckom, Kumua 
‘CKOM, 3aBbAJIOBCKOM MeCTOPOX*KeHuAX, B TeHH3-Kop>kyHKyJIbCKOM HU Ax 
JIMHCKOM OacceliHax, Te BMeCTO OTJIOXKCHHH AVJIJIKOBHaJIbHO-O3ePHO- OONOTHO! 
KOMIMI€KCa WMpOKO pa3BHTbl Oe3yFOJIbHble, JIMUICHHbIe PaCTHTeIbHbIX OCTATK 
‘CePpOMBeTHbIe H MeCTPOUBeTHbIe MeCUaHO-aJIeEBPOJIMTOBbIe OCaAKH, coxepacat 
MpocsIoH MeMOBbIX TYPOB KHCOrO H OCHOBHOFO COCTaBa. | 

Ilo cBouM MpH3HakaM STH CepOlBeTHbIe H MeCTPOIBeTHBIe MOPOAbl COOTBE 
CTBYIOT (palluaAM «CYXUX PaBHHH», BbieteHHbIX B. B. Konepuuod (*) Wiad Bep: 
Hux cBuT KaparaHqMHcKoro Oacceliva H OOpasOBaBLINXCA, BepOATHO, B HeOOst 
UIMX O3epax MH peKaX, PaCMOJIOXKeHHbIX B MOYIMYCTHIHHbIX OOACTAX. 

CnefyeT CKa3aTb, UTO Ha XapakTepe 9TOrO THMa OCaJKO- U yrsleHakonsieHP 
TIOMHMO nuqypepenmuannn JaHAWapToB H HaCTYIVIeCHHA Ooulee 3aCYUWWIMBbIX KJ 
MaTHYeCKHX YCIOBHH, ONpeAeHBLUIAX MepBoe MOABIEHHe B paspese pada MecT 
pOKAeHHH CepOWBeTHbIX H KPaCHOMBeTHBIX OOpas0BaHHH, B 3HAYHTeIbHOK cT 
NeHH CKasa/iOCb MpHCYTCTBHe BYJIKaHOreHHBIX cbaunit. TloapeHue noceqHh 
CBASaHO C aKTHBU3alMelt BSPbIBHOM JeATebHOCTH Ha3€MHbIX Ta30BO-NeNJ10BBI 
BYJIKaHOB. 

Maccospbii MpHBHOC MemoBoro MaTepHasla B OOAaCTh pa3sBHTHA TopaHb 
OoOT HU O3ePp OTPHULaTebHO CKa3asICA Ha Pa3BHTHH TOPPAHHKOB, 4TO B OTAeI 
HbIX CJIYYaAX HW MPHBOAMIO K NOJIHOMY 3aTYXaHHl0 MpoOleccos TOpPonakOMeH! 
KaK 9TO HMeeT MecTo B Kysau-YtTMeccKoM, KumuakcKoM, 3aBbAJIOBCKOM MeCcT 
poxenuax u AKMOJIMHCKOM OacceliHe. 


JIla6opaTopuMa reoworuu yraa TlocTymHsI0 
Axkaylemuu Hayk CCCP 23 VIII 1957 


UWHTHPOBAHHAA JIMNTEPATYPA 


1T. A. Amana, Tp. Jla6.reon. yrna AH CCCP, Bs. 3 (1955). 2B. B. Konepug 
Tp. Jla6. reom. yraa AH CCCP, s. 4 (1956). §A. A. JIi0o6ep, Mss. AH KasGCP, cep. reos 
B. 16 (1953). *A. A. Tetrpeuxo, Tp. Jla6. reon. yrna AH CCCP, s. 2 (1954). 5 A. A. Me 
peuKko, MW. Putenu6epr, COopx. nam. axag. II. UW. Crenanospa, M3n. AH CCCP, 195 
°H.B.Peuraptreu, Tp. Jla6. reoa. yras AH CCCP, 5. 2(1954). *E. A. Cnatsam 
ekaa, Tp. Jla6, reon. yraa AH CCCP, Bs. 2 (1954). 
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Jornagn AKkayemun nayk CCCP 
1958. Tom 118, Ne 1 


TEOJOLH A 


M. H. CPEBPOJOJIBCKAA 


O PACUWIEHEHMM MOH YPAMCKOM CBUTDbI 
1O)KHOrO MPHMOPbA MO MAJIEOBOTAHHYECKUM JAHHbIM 


(I]pedcmasaeno axademuxom H. M. Cmpaxoeoim 10 VIII 1957) 


Mouryralickue oTs0x%KeHHA OBI BbIeIeHbI B Me3030e lOxuoro IIpumoppa 

1923 r. A. H. Kpuurrodosuyen ('). 

M3yyaa pacrutesbHble ocTaTKM W3 yrieHocHoH TommH, A. H. Kpuurodo- 
HY yCTaHOBMJI B HEH Ha/IH4He ABYX pa3HOBO3PaCTHbIX TOPH3OHTOB, KaxKJOMY H3 
XOTOPbIX COOTBETCTBOBAaJ] ONPeeIeCHHbIM KOMMIeKC pacTeHuH. Bowee ApeBHeMy 
3 9THX ABYX TOPH3OHTOB OH Jal Ha3BaHHe «MOHTyraliCKOro Apyca» (MO HMeHH 
Mouryratickoro pyQHuKa, OTKyJa Obla coOpaHa HavOoulee Oorataa dopa) u 
ITHeC efO K Jlehacy; BbILWeeKallHH TOPpH30HT Obl] Ha3BaH «HHKAaHCKUM» HM yc- 
OBHO OTHECeH K Jorrepy (Tenepb — HHKHHH Mes). B aro %e padoTe Nomelilen 
IepBbll CMMCOK pacTeHuft M3 MOHTyralickoro apyca, cofepxKauMH 25 Buyzos, 

B 1932 r. A. H. Kpumrodosuy u B. J. Mpuuana (*) yBeH4unM CMMCOK MOH- 
yralickux pacrenuit 0 38 Bugos. B ganbHeliuiem B pesyibTate paoor B. JI, 
PHHafbl UMCIO U3YYeHHbIX BULOB MOHTyraltckoH POpbl 3aMeTHO YBEMHUNOCH, 
O, K CO%KAeHHIO, STH JaHHble Hue He Obl OMyOAMKOBAaHEI, H OOpadoTKa Co- 
pauupix B. JI. Ilpuyagow# o6wpHbix MaTepHa/loB OCTalaCb He3aBeplleHHO; 
CBA3H C ero Mpe2xKeBPeEMCHHOH CMepTbto, 

IIpeqcraBseHHd 0 BO3pacTe MOHYraHCKHX OTMOXKeHUH AO KOHILa COPOKOBBIX To- 
7IOB Halllero CTOMETHA Bce CLLle MEHAJIMCh (10pa Jo CpeAHero TpHaca BKJIOUMTEbHO), 
oTa ye B 1925 r. cramo H3BeCTHO O HaxosKe no p. AMOa-Bupe Monotis ocho- 
ica (Keys.) (%) Bblile CloeB C paCTHTeJIbHbIMA OCTATKaMH MOHTyraiickoro Apy- 
a. Ho crparurpatpuyeckoe nosloxKenne MoceqHero MpeACTaBAOCb HeACHBIM, 
peqnonaranocb, ITO BePXHAA YaCTb MOHLyralickoro Apyca 3ayeraer BbILUEe 
oes c Monotis ochotica. 
_ K KoHnily copokosnix rofoB OObUIMHCTBO reosOroB MH MaleoHToNoros (B. B, 
Menpenes, M1. B. Bypau, JI. JI. Kunapucosa, B. J. Ipunaga) npnuwu kK 3aKks0- 
HeCHHIO, TO MOHTyralickylo CBUTY (TePMHH «Apyc» K TOMY BPeMeHH yxKe ycTapen) 
clelyeT OTHOCHTb K BepXHeMy TpHacy, TaK KaK BCA OHa pacnoo*Kena MO Mop- 
CKAMA OTIO2#KeHHAMH Cc Monotis ochotica HopHAckoro BospactTa. 

B 1951—1952 rr. UW. B. Bypuh pa3spaOoran crparurpaduyeckyio cxemy 
rpHaca, KoTOpad B JaibHelilem Oblla yTOUHeHa B Pe3ybTaTe COBMECTHBIX pa- 
dort MW. B. Bypus u JI. Tl. Kunapucosoit. Yxe B nocnequne rob! BbIACHHJOCb, 
NTO MOHTyralicKad CBUTa pa3feAeTCA Ha Be YaCTH MOPCKHMH OTJO%KCHHAMH 
¢ Monotis scutiformis var. typica Kipar. BepxHekapuHuickoro Bospacta. Takum 
96pa30M, MIpHHuMax BO BHHMaHHe HOBeMIIMe CTpaTurpaduyeckne Aanuble (*), 
BOSpacT MOHTyraliCKHX OTJIOXKeHHH B WeIOM CileqyeT CUMTaTb KapHHUCKO-HO- 
DMHCKUM (HIM KelifepCKUM) H OTHOCHTb COOTBeETCTBCHHO HH KHIOIO MOHTyTali- 
KYO CBUTY K KapHHHCKOMY, a BepXHIOl0 MOHTyralcKylo CBATY — K HOpHiCKo- 
My Apycy. 

B cBere 3THX HOBbIX JAHHbIX H3y4eHHe MOHFyratcKon :lopbl MpHoOpeso oco- 
SIH MHTepeC, MOCKOJIbKY He HCKJIIOYeHa BO3MO?KHOCTh, YTO OO€ CBHTbI MOryT pas- 
IM4aTbCA Ha OCHOBAHHH COsepKalllHXCA B HAX Pa3HbIX KOMIMJI€KCOB pacTeHHii. 
ITOT BONpOc HHTepeceH elle H MOTOMY, YTO 0 AaHHbIM HEKOTOPbIX ABTOPOB MOH- 
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ryralickve CBUTbI H€OJMHAKOBEI MO MOUHOCTH M yIJIeHOCHOCTH, XOTA JIMTOMOTH- 
yeCKH CXOJHPI. 

B 1954—1955 rr. Hamu mpopoxuiuch crpaTurpaduyeckue uccieqoBaHHA 
palione pa3BHTHA MOHTyralickux oTmoxeHuH. UTOOb! BbIACHHTb BOS3MO?KHOCT 
MX paculeHeHHA MO (lope, HEOOXOAMMO ObLIO MpOH3BeCTH CiielMaIbHble, TWha~ 
TEJIbHbIe H, MO BOSMOXKHOCTH, NOCMOMHbIe COOpbl paCTHTeIbHBIX OCTaTKOB. B pe 
3yslbTaTe Oblla COOpana Ooubilad KoAMekWuA (oKo0 80 BOB), IPH4eM BIIEPBbl 
Obl MpoUsBeyenb! COopHi B palione cr. JIaHyHx9, YacTHUHO B palioue p. Ilec- 
WaHKM, Ha CHHeropCKOM yrouIbHOM MecTopoxeHHU, y CT. BeHeBHTHHOBO. . 

CpaBHuTembHOe H3yYeHHe PaCTHTeJIbHbIX KOMIVJICKCOB HW2KHEH WH BepXHeH 
MOHTYralicKAX CBHT 1O0Ka3asl0, YTO 3TH KOMIVIe€KCbI HMeloT pasHuuA. B pesyJb- 
TaTe H3YYeCHHA OKa3aslOCb BO3MOXKHLIM MOATBEPAMTb BOSPaCT OTJIOXCHHH B OT- 
@bHBIX nyHkKTax IOxuoro IIpumopps: B palionax p. Ilecuanku ui cr. JIanyux3— 
HWKHeKapHulicku, B patione p. AmOa-Bbupbl — HHxKHeEHOPHHCKHH, a TakxKe 
yCTaHOBHTb BOspacT JWIA paiioHOB: OKpecTHocTell c. BapaOam, CuHeropcKoro 
yTOJIbHOrO MecTopoxKeHHA M cr. BeHeBuTHHOBO — HH2KHeKapHHlicKHH, c. Pa3s- 
JOJIbHOTO — HH KHEHOPHHCKHH. 


HuxHAA MOHTyrahcKaa CBUTA 
(KapHuHCKHH aApye) 


HwxHAA MOHryralcKad CBMTa HeCOrlacHO MH C pa3MbIBOM 3asleraeT Ha MOP~ 
CKMX OTO*KeHHAX C Daonella saqMHCKOrO BO3pacTa H MepeKpbiBaeTCA MOPCKHMH 
Ke BepXHeKapHUlCKUMH OTIIOKeHHAMH C Monotis scutiformis var. typica. Canta 
IIpeqcTaBseHa MpeMMyllecTBeHHO MeCuaHHKaMH C MOJYMHEHHBIMH HM aprHJJin- 
TaMH, aJIeBPOJIHTaMH, MeJIKOFaJIeuHbIMH KOHTJIOMepaTaMH H yIviamu. Pa3spe3 
HWKHeH MOHTYyralickolt CBHTbI MaJlIO H3yYeH B CBA3H C OUeHb MIOXOH OOHAaKeH- 
HOCTbIO H CJIOXKHOCTbIO TEKTOHHKH. EctrecTBeHHble BbIXOJbI NOpok Ha Mowat 
pa3BUTHA CBUTbI MOUTH OTCYTCTBYIOT. 

CxemaTuyeckHii crpaTurpaduyeckui pa3spe3 HH2XKHeH MOHryralHCKOH CBHTBHI, 
no MH. B. Bypuro (1951), mpeacraBrserca B CeYIOULeM BHe: B OCHOBaHHH CBH- 
TbI JI@KHT TOPH3OHT Oa3aJIbHbIX KOHTJIOMepaTOB; Hall HHM 3aJleraeT yrvieHocHaa 
TOJMLa, B KOTOPOH via palouos pp. IlecuanKu u JInHuux9 BbIemeHO TPH ropH- 
30HTA: HMXKHHH YIIeCHOCHbIH, Oe3yrouIbHbId WH BepXHHH yraeHocHH. Hay no- 
CJICHHHM paciOJIOwKeH YTOPH30HT IJIMTHAKOBbIX TlecuaHHKosB. Ilo nocaeqHuM 
yanupim VW. B. Bypua xu JI. Wl. Kunapucosok (1956), o6maa MmoulHocTb 
cBuTb! 500—600 mo. 

PacTHTeJIbHble OCTaTKH H3 9TOH CBHTbI COOpaHbl B palioHax p. IlecuaHKu, 
cr. JinHuuxs Hw CuneropcKoro yrouIbHOrO MeCTOPOXKTeCHHA, TIaBHbIM OOpasomM,, 
BOTBaJlaX CTapbIX WaXT, LWypdoB WH KaHaB. 

Kak moKa3asl0 H3yueHHe, JIA HHXXHEMOHTYyralickoro KOMIIeKca XapakTepHO: 
IIPHCyTCTBHE Y3KOJIMCTHBIX (opm pola Taeniopteris B coveTaHHH Cc OCTaTKaMu 
Neocalamites Carrerei (Zeill.) Halle, a Takxxe o6nmue OCTaTKOB NanOpOTHHKOB 
powa Cladophlebis. O6mee uncno onpexeneHHbIX HaMH H3 9TOH CBHTEI BUJOB 
nocruraer 47. M3 Hux HaMOoulee XapaKTepHb! JIA HAXKHEMOHTYFalicKOro KOMMUIe- 
Kea cuesyroulne: Cladophlebis vaccensis Ward, Cladophlebis sp. cf. C. bitchu- 
ensis Oishi, Taeniopteris lanceolata Oishi var. minor var. nov., Taenio- 
pteris minima sp. nov., Yacutiella mongugaica sp. nov. u yp. 

Yacro perpeyatores take Neocalamites Carrerei (Zeill.) Halle, Cladophle- 
bis denticulata (Brongn.) Font., C. nebbensis (L. et H.) Brongn., Taeniopte- 
ris stenophylla Krysht., T. spathulata Mc Clell., Podozamites lanceolatus Li 
et H., P. distans (Pres!.), Pityophyllum longifolium Nath. 

Hwxkuui HW BepxHuii yrienocuble ropu3ouTst MW. B. Bypua ayume cero 
npeqcTaBeHbl B patoue cr: Jianyux9 (OpiBuiMe WaxTb! HuKosmaenko ul JleoHoBa),. 
Pa3IMUHTb UX 10 (lope B HacTOALee BPeEMA MOKa He MpescTaBAAeTCA BO3MOXK- 
HbIM. tel 

Ilo HatiuM npesBapuiTesbHBIM LaHHbIM, HHYKHAA MOHTyralickas CBUTa BbIXO- 
WMT TakKxKe K satay or AMypcKoro sauMBa B paiione c. BapaOall u, BeposTHo, y 
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. BenesuTHHoBo Ha nmpaBobepexbe p. Cyiityx. B nepsom palione Haxogatca 
rBalbl cTapbIxX Kore Bpuxepa (ObIBLUAK Mouryraiickuii PYMHuK). Co6paHHbilt 
HMX KOMIWI€KC PpacTeHH ABJIAeTCA HW2KHEMOHTYralCKHM, HO YUHTbIBaH MpH- 
enenHpli A. H. Kpumrodosnuem B 1923 r. cnmcok pacrenuii 43 3TOrO pyaunka, 
BI MpeAtoaraeM, YTO WaXTa BCKPbIBaJla 31eCb TaKxKe M UaCTb BePpXHeli MOHTY- 
AHCKOH CBUTHI. 

Co6panubie y ct. BeHeBuTHHOBO pesKHe PaCTHTeIbHbIe OCTATKH MIOXOli Co- 
|[PAHHOCTH MO3BOJIAIOT JIMIUb YCIOBHO OTHOCHTb HX K HH2KHeH MOHryralicKoH 


Bee pit a Mo mIey haw OK aa «cB witha 
(HOPHHCKHH aApyc) 


Bepxuaa MOHTyralickas CBHTa CorylacHO 3amleraeT Ha MOPCKHX BepXHeKap- 
IMHCKUX OTNO%KeHUAX c Anaucella ussuriensis Vor., noxcTuaa CoriacHo Mop- 
ue BepxXHeHopHlickHe OTMoxKeHHA c Monotis ochotica (Keys.), YTO XOpoluo 
pocJlexuBaeTca B paspese no p. AmO6a-Bupe. 

Cauta cylomwKeHa TeMH 2Ke MoposaMu, TO MW HMAKHAA MOHTyralickas, HO Co- 
\€pXKUT YTOJIbHbIe M1aCTbl MeHbIUeH MOLHOCTH HM Ooslee HU3KOrO KayecTBa. Bpl- 
(OfbI STOM CBUTbI H3BeCTHbI B TPex MYHKTax: Ha 8amaHOM moGeperxkbe Amyp- 
/KOPO 3aJIMBa B palioue p. AM6a-bupa, B paiione c. Pasgombuoro (r. Crpeskopasi) 
| B ycTbe p. Cylidbyu (Pegoposckue comku). B M€PBOM M3 HaSBaHHbIX paHoHoB 
MeeTCA HaHOovlee NOI paspe3 BepXHeH MOHryralcKOH CBUTbI, MOLLHOCTb KO- 
oporo, Mo HaliMM aHHbIM, 290 M. OTor pa3pe3 Obl NOApoOHO u3sy4eH HaMH, U 
fo BCEMY Pa3spe3Yy MOCJOHHO COOpaHbl pacTHTeIbHbIe ocTaTKH. B 102%KHOM KOHIe 
. Pa3OJIbHOrO UMEIOTCA BEIXOMbI TOJIbKO BEPXHeH YaCTH BepXHeli MOHTYyralickon 

IBUTHI, COep2xKalllve THNHYHBIN BepXHeMOHryravcKHH KOMMIeKc pacreHul. Crpa- 
urpaduyecku Bbille Hamu OblwiH HalifeHb! B 1954 r. ocratKu Monotis ochotica 
Keys.), MOATBepxKaroulve HOPHHCKHH Bo3spacT csoeB c pacreHuamu. Ha De- 
OpOBCKHX COMKaX CBUTa 3aleraeT Ha BEPXHeEM TOPH30HTe HMKHEeH MCeEBIOMOHO- 
rHCOBOH CBUTbI —— Ha MecuaHuKax c Monotis scutiformis var. typica Kipar. 
O6paitiaer Ha CeOA BHUMAHHe, YTO BEPXHeEMOHTyravcKHi KOMIMVJIeKC pacTeHHi 
BHaUMTeIbHO Ooraye HW pa3sHoOOpasHee HHAKHEMOHTYralCKOroO HU COfepxKUT pA 
DOJOB HM BUOB, OTCYTCTBYIONLAX B MocneqHeM. HanOomee xapakTepHo IA Bepx- 
e€MOHFyralickoro KOMMIeKca MOABIeHHe UpescTaBuTeneH cem. Dipteridaceae — 
lathropteris meniscioides Brongn., Camptopteris spiralis Nath., Dictyophy]l- 
‘um Nathorsti Zeill. u gp., a Takxe pofos u BuzoB Thinnfeldia, Drepanozami- 
es, Ferganiella, Stachyotaxus. Neocalamites Carrerei (Zeill.) Halle BCTpeueH 
OJIbKO B OCHOBaHHH CBUTHI. 
I Kpome nepeuucJieHHbIX YacTO BCTpeyaloTcA culeqyloulwe Bub: Cladophle- 
bis denticulata (Brongn.) Font., C. pseudoraciborskii sp. nov., Taeniopteris 
[Ketovae sp. nov., Podozamites lanceolatus L. et Hit b. distans (Presi.):. P- 
angustifol ius (Eichw.) Hr. 


Bcecoto3Hblit reoulorMuecKHH MHCTHTYT Tloctynuto 
NADU ISIE 


IMTHPOBAHHAA JIMTEPATYPA 


| f Arnie Ki a mtodosxuu4, Marep. no reon. u nome3H. uckon. JanbHero Boctoxa, 
Ne 22 (1923). 2 A.H. Kpumrogosuay, B. A. Ipunaga, Mss. BIPO, 51, B. 22 
@:932)", 2b. M: it TeMMeab, YruopcKuli pation, 1926, crp. 29. 4 JI. H. Kunapuco- 
Ba (mpu yyactun A. H. Kpuutoposuy a), Tlonenoii atsac XapaKTepHbIX KOMIMJI€KCOB 
(payHpt u dbnopbt Tpuacopbix oTAoxwKeHUM IIpumopcKoro Kpas, 1954. 


Jloxnagm Akanemunu nayx CCCP 
1958. Tom 118, Ne 4 


FEONOrHA 


B. H. WHJIOB 


HOBbIE JAHHbBIE O MJIMOWEHOBOM BYJIKAHH3ME 
FOOKHOTO CAXAJIMHA 


(IIpedcmaeaeno axademuxom JI. C. Kopscunckum 3 V 1957) 


Tlauonenopple BysKaHMuecKkHe Moposbl OOHapyxKeHb! B pAe MecT IOxkHOorO 
CaxaJlwHa, OHaKO HavOOMbIMM PasBUTHeM H MHOrOOOpa3sveM OHH NOsb3yIOTCA 
B CeBepo-3alafHOH ero ¥acTH, B palioHe, H3BeCTHOM NO Ha3BanneM JlaMaHORCKOrO: 
MaccHBa. 

Hecmorpa Ha TO, UTO B JIMTepaType MO HacTOALero BpeMeHH BoOOOULe OTCYT- 
CTBYIOT CBeJ€HHA MO MIMOWeCHOBOMY BYJIKaHH3MY, IIpH NpOBekeHHH reosoro-cbe- 
MOYHBIX paOoT Obl NoMyYeHbI NepBble aHHbIe 10 9TOMy Bonpocy. B vacTHocTH 
BOSHHKJIO MpefcTaBsIeHHe O TOM, 4YTO 3feCb NPOABHIHCh TPH Casbl BYJIKaHHYe- 
CKOl JesTeIbHocTH. C mepBol W3 HHX (KOHEIL MIMOMeHa) CBA3bIBaIOCb NOABIE- 
Hue Ty(OreHHbIX MOPO B BEPXHHX YaCTAX MAPYAMCKOH CBHTHI; CO BTOPOH (npH- 
6IM3HTeIbHO PpaHb MIHOWeHa HM MWieHCTOMeHa HIM Hayao MeHcToWeHa) — o6- | 
Ppa30BaHHe JOBOJIbHO MOULHbIX MOTOKOB H, BO3MO%KHO, MOKPOBOB; HaKOHEll, C 
TpeTbel (melicTolweH) — BO3HHKHOBeHHe KOHYCOBHJHBIX TOP, CIOXKCHHbIX Mmpe- 
HMYULECTBEHHO JlallHuTaMH. 

TlepBonHaualbHO BOSHHKIUIHe MpesCcTaBJICHHA TpeOyIOT, KaK 3TO BbIACHHJIOCb. 
B pe3yJIbTaTe MpOBeeHHbIX HAMM HCCeOBaHHH, HeEKOTOPbIX HCNpaBAeHHH U 
JONOJHEHHH He TOJIbKO B BOMPOCe SBOJIOUHH BYJIKAHHYCCKOH JeATeEIbHOCTH, HO Hi 
B OTHOLEHHH BO3pacTa HM COCTaBa BYJIKAHOFeHHbIX MpOAYKTOB, a TaKKe XapakTepa 
MOIO*KCHHA UX B HOPMAJIbHOM paspese. 

Haualo ByKaHHueCKOH JeATeIbHOCTH Ha TEPpHTOPHH MaCCHBa OTHOCHJOCb. 
K KOHILY MIMOWeHa Ha OCHOBAHHH MpHCyTCTBUA NHpOKMacTHYeCKHX H BYJIKaHO- 
OOJIOMOUHEIX MOpO B BEPXHHX YaCTAX MAPYAMCKOHM CBHTHI, HMeIOULeM B LesIOM 
BePXHEMHOLEH-IWIMOMeCHOBbIH BOSpacT. OHaKO B pe3ysIbTaTe MpOBeeHHA Cre- 
IMaJIbHbIX pa6oT No cTpaTHrpasun BepXHeMHOLEH-MIMOMeCHOBLIX OTIOKeHUH 
BbIACHHJIOCb, YTO Ha TEPPHTOPHH MACCHBa MPHCYTCTBYIOT JIMWb NepBbili uv Tpe- 
THH POPH3OHTbl MapyAMCKOM CBHTbI H YTO, TAKHM OOpasoM, BepxHHe yacTH MO- 
CeMHeH 3/,eCb UMEIOT He BePXHE-, a HHKHENMJHOMEHOBIN BOspacT. CneloBaTesb- 
HO, H HavalO BYJIKAHHYeCCKOH JeATeIbHOCTH TaKxXKe OKO ObITh OTHECeHO K 
HM2KHeEMY MVJIMOWeHy. 

IIpeoOaqatoulad YacTb MpOLyKTOB ByKaHMYeCKOH JeATebHOCTH Ha TeppH- 
Top JlamManoncKoro MaccuBa MpefcTaBsleHa MHOFOUNCICHHBIMH HOTOKaMH, BO3- 
MOXKHO HeOOJIbIIMMH MOKPOBaMH, a TaKxKe MWIACTOBLIMH 3al@KaMU, MalikaMu u 
pexke Tydamu Oa3aIbTOB, OOpasyiOllux B WeJIOM HeEYTO BpOe AOBOMbHO MOILHOFO: 
(x0 300 M) MoKposa, sayeratonlero Ha pasMBITOIi NOBepXHOCTH MapyAMCKOli H ps- 
a Apyrux, Ooee [peBHuX CBUT TpeTHUHOrO paspe3a. STO OOCTOATeMbCTBO Ma-- 
BalO OCHOBAHHE IIpeNOaraTb OOMbWON NepepbIB BO BPeMeHH Mex]y oTM0*Ke-- 
HMM ByJIKaHOreHHOrO MaTepHala B BepXaX MapyYAMCKOM CBUTHI HW A3JIMAHMeM M0- 
KPOBHBIX Oa3aJIbTOB H CBASbIBATh MOABMCHHE TEX H APyTUx C pas/MYHBIMH (ba3a-- 
MM BYJIKaHHYeCKON JeATeIbHOCTH. 

Ojuako, yuer mameoreorpacbuyeckoli o6cTaHOBKU He NOATBepxMLaeT STOO. 
mpeanonoxenua. Mapysimckoe Mope HaxofMocb B Mpelenax 3HaunTenbHOL 
YacTH MaCCHBa JIMINb B BEPXHEM MHOLMeHe, TOra KaK B OCTaIbHOe BPeMA BCH ero: 
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HTOPHA, 3a MCKJIOUCHHeEM CeBepoO-3alaqHOH WH 3analHOH OKpaHH, YaCTHUHO 
PbIBaBLUMXCA MOPeM B HYIKHEM IWIMOLMeHe, Oblia OONAaCTbIO pasmbiBa. BBuLy 
ro, BHe BCAKOM CBA3H C CKa{KOCOpasoOBaTebHbIMH JBH2KCHHAMH, K Hauasly 
KaHHYeCKOH JeATebHOCTH OKa3aJINCb BCKPBITbIMH, a 3ATEM MH MepeKDPbITbIMU 
JibTaMH PAX HWKEeTeKAaUlNX CBUT TpeTHYHOTO paspesa. TlupokmacrTuKa, Co- 
allaacA B BEpXHHX YaCTAX MAPYAMCKOM CBHTbI, ABJIACTCH MpOLYKTOM 9KC- 
34H, BOOOMLe TOBOpA, He COBCeEM THMHUHBIX JIA STON cbasbl By KaHHUeCKOl 
CJIbHOCTH, a BYJIKaHO-OOJIOMOUHBI, MaTepHasl BO3HHK OT paspylleHHa 3(p- 
MBHBIX Te, PaCnosaraBluuxcA B NpHOpexHOM YacTH CyIUH. 

NOCJICMHHMH STaMaMH BYJIKaHHYeCKON MeATebHOCTH Ha TeppuTopuu Jla- 
{OHCKOTO MaCCHBa CBA3aHO COpPas0BaHHe SKCTPY3HH allMTOB HM aHJe3HTOB, KO- 
l€ B HaCTOslee BPCMA B BU MpaBMJIbHbIX KOHYCOBHHBIX BepIMH 3Hauu- 
HO BOS3BbIIMalOTCA HAA CpaBHUTeIbHO POBHbIM Oa3aJIbTOBbIM MOKPOBOM. 
[MuTepecHo, YTO BOSHHKHOBEHHE HX CBASKIBAIOCb ONATb-TaKH C HOBO (pa3oli 
KaHHueCKOH JleATeIbHOCTH. OHaKO HallIM HCCIEOBaHHA NOKasbIBaloT, UYTO 
a30BaHHe Oa3asIbTOBbIX MOKPOBOB HM JlallHTOBbIX SKCTPy3HH cBA3aHO Cc Mpo- 
€HHeM OJHOH H TOM Ke Pasbl BY KAHHYeCCKOH JEATEbHOCTH, TOra Kak pa3suy- 
MOpoJiorMyecKHl XapakTep pacCCMaTPpHBaeMbIX OOpa3s0BaHul oOyculOBeH 
TeMeHHbIMH H3MCHCHHAMH COCTaBa MarMbl. 

B Teyenve npoouKUTeIbHOFO BPeMeHH BYJIKaHMYeCKON JeATeIbHOCTH H3JIV- 
WIMeCA OCHOBHbI€ Oa3aJIbTOBbIe JlaBbl MPHBeH K OOpPas0BaHHiIO MHOTOUHC- 
HbIX MOTOKOB H pyrX TeJl, KOTOpble BO BCeH CBOel COBOKYMHOCTH COBMECT- 
E rHNaOHCcaIbHbIMH COpas0BaHHAMH ONpeeAIOT B WeEOM MOKPOBHbIM Xapak- 
y2Ke YNOMHHABLIeHCA OPJOBCKOH CBUTHI. B noceqHNe STAaNbl BYIKaHHueCKON 
TeEJIbHOCTH COCTaB NOCTyNaiwlleH MarMbl CTaHOBHJICA Bce Ooslee H Gosee KuC- 
: OasaIbTbl CMCHWINCb aHe3sHTaMH, a MocseqHHue — aluTamu. 

B cooTBeTcTBHH C H3MeHeHHeM COCTaBa MarMbl H3MeHANAaCh H SOpMa BO3HH-. 
IHX H3 Hee BYJIKaHHueCKHX Te. Ec ane3HTOBbIe JaBb! OblwIM CMOCOOHEI. 
OOpa30BbIBaTb KOPOTKHe NOTOKH, TO BASKHE JallHTOBbIe JaBbl 3aCTHIBAJIM Ha, 
OJIbIUON riyOUHE H, BbIMKUMAACb Ha NOBEPXHOCTh B BH NOUTH NOJIHOCTbIO pac-_ 
CTaJIJIM3OBaHHbIX NOPOA, MpHBOAMIN K OOpa30BaHHiO SKCTPY3HBHBIX KYTIO-_ 
. OOpa30BaHneM MoceHAX WH 3aKaHUMBaeTCA MpOABMeHHe ByJIKAaHH4eCKOH, 
TeJIbHOCTH Ha JOxHOM CaxaJinHe. 
B KoHle TpeTHUHOH 3NOXH ByJIKaHOreHHble OOpa30BaHHA, BMeCTe C MOLLHON, 
Tel MOACTHNAaIOULMX HX OTJOXKeHHM NOABeprviHCcb MIHKATHBHBIM JepopMa-_ 
IM. SHAYHTEbHOe yuacTHe B CPOPMHPOBaHHA MaCCMBa MarMaTHYCCKHX TOPOL, | 
KOJIAULMXCA KaK Ha MOBepXHOCTH, TaK M Ha TuyOuHe, OOyCcOBHO TOT (akT, 
) B NepHO ckaqkooOpasoBaHUA STOT HEOOJbIWOH yYaCTOK 3eMHOH KOPbI AB-_ 
CA *KecTKON riblOoH, H, BCMeACTBHe STOTO, MarMaTMYecKHe Tela Ha eFo Tep-_ 
OPHU NOMBeprvivCh MIWb paspoONeHuI0, OCOOeHHO OTYETJIMBO BbIPawKeHHOMy 
bKO MO KpaxiM MaCCHBa. 

B coorTpercTBui C 3THM HW HOPMaJIbHO-OCaOUHbIe OTIOMKCHHA Ha TEPPHTOPHH, 
SCHBa MOUTH TOPH3OHTAJIbHbI B e€FO WeHTPaJIbHbIX UaCTAX HM CMATHI B KPYTHIC, 
TayiKH HeMOCpeACTBeHHO 3a ero MpeeiaMu, IpHyeM BMecTe C HAMM B TaKHX 
TaX OKa3bIBalOTCA CMATHIMH VM OasaJIbTOBble Tea. 

OTH aHHble, a TaK2*Ke OTYeTINBOe OFHOAHHe MACCHBA CKMAaLYaTbIMM CTPYKTY-_ 
MM C BOCTOKa CBHJCTEIbCTBYIOT O JOCKalyuaTOM BO3pacTe NOKPOBHBIX OOpa- 
anni. Tlocmemuee Ke OOCTOATEJLCTBO MIP MpeKHUX MpeACTaBeHHAX O BYJIKa-, 
Wie MaCCHBa TOJIKalIO Ha BbI-emeHnNe oco6oH, HuYeM Oosee He COOCHOBaHHOM 
BbI CKaluaTOCTH, AKOObI paslpoOuBWel H YaCTHYHO CMABLUEH MOKPOBHEIe 00- 
30BaHHA y2xKe Moce OOulell CKMaquaTOCTH, KOTOPOH ObIIM NOABeprHyTbl BCe, 
THUHbIe OTIOMKeHUA. B cBerTe BbIMeH3IOXKEHHOFO HEOOXOMUMOCTH BbILeeHHA 
HH chasbl CKalyaTOCTH COBepIeHHO OTMAaaer. i 
TnappetiumMu TunamMu Nopok cpeqv MpOAyKTOB IWIMOWeHOBOK BYyJIKaHHYe- 
ii JeATebHOCTH, 3a MCKJIIOUeCHHEM MepeXOAHbIX pasHocTel, ABIAIOTCA OasaJib- 
(c HoneputTamy), aHesuTbI HM WauluTbl. OTO THMMYHbIe MpeACTaBUTe/IM TUXO-, 
AHCKHX H3BECTKOBO-IICIOUHbIX NOPOA, OTMMYAIOMULHeCA Pe3KO BbIpayKeHHOH | 
€CTKOBHCTOCTHIO. 


{75 


Takum o6pa3som, Bce ByJIKaHHYeCcKHe OOpa3OBaHHA, pasBUTblIe Ha Teppe 
Topuu JlaMaHOHCKOrO MaCCHBa, ABJIAIOTCA MpOLyKTaMM OHO Ca3sbl BYJIKaH 
yecKOl JeATeJIbHOCTH, H MHOTOOOpasHe UX THNOB OOYCJIOBJICHO B OCHOBHBIX cBou 
yepTax 9BOJIOWHeH MarMbl B OUare, a He MpOABJICHHEM HECKOJIBKUX CaMOCTOSTeJIb: 
HbIX (:pa3 BYJIKaHHYeCKOH eATeIbHOCTH, OTJIMYAIOUIMXCA Pa3JIMYHbIM COCTABON 
W3BepraBlleroca MaTepHasa. Hayao ByJKaHHYeCKOM JexATeIbHOCTH OTHOCHTC 
K HWKHeMY IVIMOIWeHY, HO OCHOBHBIe €€ MpPOABJICHHA ObIIH CBASAHbI CO BTOPOL 
MOJOBHHOK minowena. HecmotpsA Ha OTCYTCTBHe MpAMBIX JaHHbIX, MO pxATy KOC 
BeCHHbIX COOOpaxKeHHi, KaK TO: BSAHMMOOTHOLICHHA C TEKTOHHYCCKMMH JBM KeHHA- 
MH, JOBOJIbHO 3Ha¥HTeIbHaA MpPOMOJUKHTEIbHOCTb IIPOABJICHHA BYJIKaHH- 
YeCKHX IIpPOMeccOB MpH CpaBHHTebHO HeOOJIbUIOM KOJIMYeCTBeE H3BeprHyTOre 
MaTepHala HM T. J.,— MOXKHO MpesnoularaTb, TO ee 3aBePIeEHHe OTHOCHTCA 
KOHILY MiMotleHa. IlockoibKy %Ke Mp MpOABeHHH BYJIKaHHYeCKOH eATEJIb- 
HOCTH B mpelemax JlamaHOHCKOro MaccuBa B psxe MecT FOxkuHoro CaxasluHa Mpoue- 
XOMMJIO HAKOMJIeCHHe HOPMAJIbHO-OCaAOUHBIX OTOMKeHHH BepXHell YaCTH MapyAM- 
CKOM CBHTbI, KaxKeTCA T1paBHJIbHee IVIMOWeHOBbIe BYJIKaHHYeCKHe o6pasoBa- 
HHA He BbINeIATb B KavUeCTBE CAMOCTOATeEJIbBHOM CTpaTHrpapuyecKon eMHHLBI, 
a CUMTaTb UX BYJIKaHOreHHOK dallweH BepXHHX UacTeH MapYAMCKOH CBHTbI. 


CaxaJIMHCKHH 
KOMIIJI€KCHbIM + Hay4HO-HCCIeOBaTeIbCKHH MHCTHTY1 Tloctynusio 
Axkamemuu Hayk CCCP 20 111 1957 @ 
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Wornage Akanemunu nayx CCCP 
1958. Tom 118, Ne 4 


ITET POF PA@H #1 


Cc. A. TOMOPEL 


Ob* IJIEKTPONMPOBOJHOCTH METPOFPA®HYECKHX 
MHTPEAWEHTOB CYYAHCKWUX KAMEHHbBIX YIJIEK 


(ITpedcmaeaeno axademuxom J]. B. Haauexuneim 81 VII 1957) - 
HsyueHmio S/leKTpOMpOBOAHOCTH HCKOMaeMbIX yruiell yNenss0cb CpaBHUTeJb- 
> MaJiO BHMMaHHal. 

JlurepatypuHble JaHHble 10 3TOMY BONpOcy BeCbMa HEMHOFOUNCJIeHHBI MW B Ha- 
well OTCUCCTBEHHOM MTepaType OTHOCATCA, TiaBHbIM OOpa3om, K JloHelKomMy 
AMCHHOYTOIbHOMy Oacceliny. M3mepenua o6pa3ioB OHelKUX yrue oTueTIH- 
IX 3AKOHOMEPHOCTeli H3MeCHCHHA 2/ICEKTPONpoBosHOocTH He Jamu (4). MsBecruo 
plbKO (*.*), UTO CylecTByeT pe3Kad pasHulla B BeIMYMHAaX yebHOrO CoNpoTH- 
1€HHA AHTPalHTOB H KaMeCHHbIX yrvieH. OQNeKTPOMPOBOAHOCTh AHTpallHTOB Obl- 
‘po pacTeT BMecTe C YMeHbINeCHHeM BbIXOfla JIeTyYYHX MU yBeJIMYeHHeM COsepxa- 
Ha yruiepofa. Pay apropos (°,*) yKkasbilBaioT Ha TO, YTO 3ABHCHMOCTb 2JIEKTPONpo- 
JHOCTH yIvleH OT BaxKHOCTH NOATBepKAaeT OOULYIO 3AKOHOMEPHOCTh H3MeHe- 

A BIEKTPOMPOBOAHOCTH OT B/aKHOCTH WIA TOPHbIX NOPOA; B HEKOTOPEIX pado- 
ax (?,°) yKa3bIBaeTCH Ha 3aBHCHMOCTb 2ICKTPOMPOBOAHOCTH rule OT HX 30JIb- 

cTH. Bpwia H3MepeHa SJIEKTPOMPOBOAHOCTh BUTpeHa U cpioseHa aHTVIMHCKMX 
vie (°), pe3yJIbTaTbI U3MepeHHA NOKasau OoubIoe pasIMune B Be MUMHAaX 

€JIbHOrO CONPOTHBJeHHA 3THX MHTpeAHeHTOB. 

SHAaKOMCTBO C STO JHTepaTypol MoKa3biBaeT, UTO HCCeAOBaHUA IpoBOH- 

Cb He CHCTEMAaTHYECKH, NOJYYeHHbIe JaHHbIe YaCTO HOCAT CJlyYaMHbIl Xapak- 

Pp, 4 B pAe Cyyaew, HECOMOCTABHMbI. SAaBHCHMOCTb IJICEKTPOMPOBORHOCTH OT 
WIbHOCTH, WeTporpaduyeckoro cocTaBa, cTemeHu yrvietpuKaluu, CTPyKTypH, 
‘TaKxKe mpoOseMa Mpuposbl MpoBosuMocTu yrsiel — BCe 9TH BOMpOcHl, mper- 
PABJIAIOULHE HECOMHEHHbIM MHTepec AVIA YrOJIbHOM TeosOrMu, He Halll Wo cero 
DEMeHH CBOerO pellecHHA. 
_ Mexyy Tem usyyeHve 9THX BOMpOcoB AUKTyeTCA NOTpeOHOCTAMH NpOusBoL- 
Ba, B YACTHOCTH IIEKTPOKapoTraxka, C WeIbIO ONpeseseHuA MapouHOrO CocTaBa 
rule, UX 30JIbHOCTH M HEKOTOPbIX ApyrHX CBOUCTB IpAMO B CKBaxKUHE, 6e3 NOKb- 
a KepHa, T. e. pH OecKepHoBoM OypeHHH. 

Kpome Toro, ycTaHoOBJIeHHe 3aBHCHMOCTeM M3MeHeHHA 9JIeKTPONPOBOJHOCTH 
rae OT pala reomorMuecKUX (PakTOPOB MMEeT CyIIleCTBeHHOe 3HayeHHe HM WIA 
JACHCHUA OOUIMX FeOOrHYeCKUX 3AKOHOMePHOCTel, PellIeHHA BOIPOCOB, CBH- 
AHHBIX C TeHe3HCOM YIOJIbHBIX WwlaCTOB, NOMYYeHHA AONOMHMTeIbHOTO Napa- 
erpa Ip ycCTaHOBsJIeHHH OOCTaHOBKM yIvleHaKOMJIeHHA. 

Ucxolla u3 cnoxKHOCTH CocTaBa KaMeHHBIX rule, MO%KHO CUHTATb, YTO HaHOo- 
2€ IIPABWJIbHbI NyTb JIA USyYeHHA MpHYHH H3MeHEHUA S/1eKTPONPOBOAHOCTH 
PIA 3AKJIIOUAeTCA B BOSMOMKHO OOIbIMEM YIIPOMLeHHM CoCcTaBa ero OpraHHueckou 
acchl, T. €., Hapayly c H3y4eHHeM OOpasilow yrviel, pasfeseHue xX Ha Goslee Mpo- 
ble COCTABHbI€ YaCTH JIA MocMesyloulero UZyYeHHA CBOHCTB STHX WACTeH. 

Hacrosulaa padota M MOcBAIeHa H3yUeHHIO 91eKTPONPOBOAHOCTH TeTporpa- 
MUCCKMX MHTpeMWeHTOB CYYaHCKMX KaMeHHBbIX YIVeH, MpeACTaBAIONLUX, MO 
). A. )Kemuyxxuukopy, yr OHOposHble, HO C OBICTpol CMeHOM CTemeHM Me- 
AMOpu3Ma Ha KOPOTKMX paccTOAHHAX (°). 

Vismepenua o6pastios unrpeyuentos yrued mapox I’, IDK, T u anrpattutos 
DOBOAMIOCb MO CXeMe aMMepMeTp — BOJIbTMETP. O6pa3ubl ApoOusHCcb B Nopo- 
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OK, JWI HCKJOUCHHA BJIMAHHA UX TEKCTYPHI. Vismepenua yeuIbHOroO COMpOoTH- 
BJICHHA MOPOWIKOB pas/IH4HOM KPYMHOCTH 3epHa NOKasavM, YTO IPH MIpOwHX paB- 
HbIX YCJIOBHAX MMHMMA@JIbHBIM COMPOTHBJICHHEM o6sallal MOpowioKk co cpeAHeH 
BeJIHYHHOM 3epHa 0,25 MM. OTOT pasMep 3epHa NOpOulkKa Obl IPHHAT B Halen, 
Jlabuelimel padore. Bee o6pasiibl Obl NoABeprHyTbl XHMUYCCKOMY aHaJlH3y.. 
Jina costaHus ycnopuli, OM3KUX K eCTeCTBEHHBIM, MOpPOUIOK CAKMMaJICA HO Haq 
Bens 100 KI /em2, uTo COOTBeETCTBYeT JaBJICHHIO YIICHOCHOM TOIL MOLLHOCTbIO 
yo 400 Mm. Ilpu sToM JaBeHHH M3MepAJOCh yMeJIbHOe COMPOTHBJCHHE o6pa3iloB. 

B xkauectBpe HHAWKaTopa TOKa HCNOIb30- 
BaJICA 3ePKaJIbHbIM PaJibBaHOMeTP C YYBCTBH- 
TebHOCTbIO Mo ToKy 2,19-10°-* a/mm. Tlockomb- 
KY H3MepeHHA MpOHSBOLMJINCb Ha NOCTOAHHOM 
TOKe,TO CxeMa OblJIa COCTaBeHa TaK, 4TOObI 
MO2KHO ObWIO \ ¥eCTh MOMAPH3allMtIO OOPasilos, 
KOTOpas, BIPOUeM, Kak NoKasaJiM Ja/lbHenIUMe 
W3MepeHHA, MpakTHueckH oTcyTcTBoBala. M13- 
MepeHHA IIPpOBOAWIACb pH KOMHATHOH TeM- 
nepatype 18—20°. 

PesyibTaTbl padoTbl rpadwyecku mpez- 
cTaBleHb! Ha pvc. 1—4, 43 KOTOpbIX BHHO, 
UTO MEK Ly IEKTPOMPOBOAHOCT 10 MHrpedHeH- 
TOB HM CTeMeHbIO HX yruiepuKaluu, Nerporpa- 
(PHUeCKMM COCTABOM H 30JIbHOCTbIO CyilecTBy- 
1OT OlPeeIeEHHbIe 3aBHCHMOCTH. 

Jl BbIACHeHHA 3aKOHOMePHOCTH M3Me-) 
HeEHHA 3JICKTPOMPOBOAHOCTH OT CTeleHH| 
yruepukalun Opaiucb UHrpelMeHTn yruiev 
pa3JIHUHBIX MapOK C O¥eHb OJIH3KHMH 3Ha¥e-) 
HHAMH 30JIbHOCTH H BJlaxKHOCTH. 

BbuIO yCTaHOBJICHO TOHM2KeHHE yeJIbHOPO) 
COMPOTHBIEHUA OOPa3IlOB C NOBbILeHHEM CTe-| 
NleHH UX yruletbuKalluu JWIA BUTpeHa, KJlapeHa 
Puc. 1. 3anucumocTb yyenbuoro co- 4H AtopeHa (puc. 1). OrcyrTcTBue B Halle pac-! 
Poel ee we antes ae eee NOpAxeHHH CioseHa W3 AHTPaWMTOB He 10-) 
aieaee ee syinee pape es S3BOJIHJIO BbIACHHTb XapakTep H3MeHEHHA ePO) 

3— open, 4— disex CONPOTHBJICHHA MO Bceli ramMMe yruieH. 13 kpy- 

BbIX pHc. 1 BHAHO, YTO yebHOe CONPOTHBMEe- 

Hue JiopeHa H3MeHAeTCA PABHOMePHO NO Mepe YBeNHYeCHHA CTeNeHH yrueduKa- 
IMM, 4 W3MeHeHHe YeIbHOrO CONPOTHBJICHHA KlapeHa HM BUTpeHa TMpOHCXOJHT: 
HEPaBHOMEPHO; OCOOeHHO OobUIoe pasiM4He WMeeT MeCTO TIpH Mepexoje or: 
TOWMMX yIvleH K aHTpallHTaM, 4TO, OUCBUAHO, yYKa3biBaeT Ha CYIMeCTBeHHbIe CTPyK- 
TYPHble NepecTpolkKH B STHX MHFpeMenTax. ) 
€3KO OTJIMYeEH TO XapakTepy H3MEHCHUA YeNbHOrO CONPOTUBMEHUA i03eH..: 

Ha ocHoBaHuM aHHbIX 9JleMeHTapHoro aHaslH3a WH MUKpOCKONMYeCKorO u3y4e- 
HHA MOXKHO MpeANONORUTh, YTO COMPOTUBMEHHe (roseHa C BOSpacTaHHeM crerleHH 
yrulebukalluu OCTaeTCH HEHM3MeCHHBIM, HO SKCIEPUMCHTAIbHO JOKa8aTb 3TO OUCHB 
TPyHHO, Tak KaK JIA STOTO HYKHO ero OGE330JIHTb, He HApYIUMB CTPyKTy pbl Be- 
usecTBa. Ilo Hallemy MHeHHIO, Ha yLembHOe ConpoTuBNeHnHe (hio3seHa JOMMHUpy10- 
aa BJIMAHHE OKa3blBaeT He CTeleHb yruieuKaluH, a HeEKOTOpble Apyrue cbakTo- 

M3 cKa3aHHOro MOXKHO CleaTb CeLYIOUMi BIBON: MOBHILNeHHe CTeMeHH yrule- 
(buKallHH NOHWKaer yeMbHOe CONPOTHBeHHe MHTpeMMeHTOB yrsleli, HCKIIOUAT 
(hioseH; IIpw¥eM BIMAHMe STOrO cbakTOpa GOoulee pe3KO BbIparKaerca y «GOulecra- 
IlMX» HHTPeMeHTOB H MCHEe Pe3KO Y «MATOBbIX». 

Ipaduxn na puc. | noKka3piBaior HaM HM TO, YTO Kaxdblit u3 MHI peMeHTOB 
XapakTepu3yeTca CBOeH OlpeseeHHOH BEMHYHHOH yeMbHOTO CONMpOoTMBeHHA. 

«Bulecrane» pa3sHocTH — BUTpeH H KyapeH — lator 6usKHe 3HayeHHA 
YHEsIbHOO COMPOTHBJICHHA, HECKOJIbKO OTJIMYCH OT HX 10 BEMYMHE COMpPOTHBUIe- 
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Ydenonoe conpomubnenue 


i ais T A 
Cmeneno yenegukauuy 


Hs! KMATOBBIN» HHTpelueHT — Miopeu, HW 3HaunTebHO oTMMUaeTCA COMpoTuBvie- 
‘HMe (proseHa. 

Tipu PacCMOTpeHHM YlebHOTO CONpOTHBMeHHA NeTporpacbuyeckux HHT pe- 
MMCHTOB YrieH Halo YUNTHIBATh BAMAHMe (daKTopa yruebuKallnn, a 9TO 3HAUUT, 

‘4TO TIPH CpaBHUTeJIbHOM pacCMOTPeHHH BennunH YAeIbHOrO CONPOTHBeHUA HH- 


| aa MO2XKHO CpaBHMBaTb JIMIWWb HHpeMeHTh! yreH OAHOM cTeneHu yrue- 
| muKalan 
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| Puc. 2. 3aBucuMocTb ytenbHoro conmpo- Puc. 3. SaBucuMocTb yjeubHOTO 
| THBJICHHA (POSEHOB yrueli pasnoll cTeneHu COMPOTHBJICHHA OT SOJIbHOCTH HH- 
MeTaMopu3ma OT 30bHocTH. MapKu rpeqveHToB yruiel mapKu IDK. 
yraet: 1 —T, 2—IDK, 3—T 1 —eutpen, 2— mopen (kcu- 


JICHO-BUTp CHO -(pio3eHOBbIH) 


Hanpumep, ecmu B yraax mapok T u IDK «Omecraue» pasnocTu o6slaqator 

Oou1ee BbICOKUM MO CpaBHEHUIO C JOpeHOM COMPOTHBAeHHeM, TO B aHTPalluTax CO- 
MIpOTHBJeHHe Mopena Oombule, YeM y BUTPeHa M KJlapeHa. 
- ConporuBsenne cbioseHa, ABJIAIOWLeroca TOM YaCTbIO YIVIA, B KOTOPOH HaKOo- 
Jlee 3aKOHYeH Mpotlecc MpeBpallleHua pacTHTeJIbHOTO, MaTepHasla B KOHEUHBIN. 
MpOyKT — yruiepof, oTsMuaerca Ha TpH-yeTbIpe 
HOopAyKa B MeHbIIIy!O CTOpOHy, OT yyebHOrO CoO- omjom ) 
ipOTHBJI€CHHA Tpex [pyrux uHTpesuentos (puc. |). 
_ XapaktTep u3MeHeHHA KPHBOM yebHOLO COMpo- 
THBJICHHA cpioseHa (pic. 2), Mo HallieMy MHeHHIO, 
OOYCJIOBJICH, TlaBHbIM OOpa30M, pa3/IH4YHOM 30JIb- 
HOCTbIO OOpasiloB, IpeAcTaBIAIONINX COOOH (proseHbI 
W3 yrvieH pa3Holi creneHu yruieukalluu. Syecb Hal- 
Oolee HarIAQHO MpoABJAeTCH JelicrBue cakTopa 
3OJIbHOCTH, T. €. HaJIMUMA MHHePaJIbHbIX MpHMe- 
ceH, KOTOPbIMH B CHJIyY CBOerO MpOHcxomeHuA 
OoraT cproseu. 


S 


S 
> 


Yéensnoe conpomubnenue 


M3mMenenve yJebHOrO CONpOTHBIeHHA OL 105 
BJIMAHHEM W3MCHCHHA KOJIMUeCCTBAa MMHepaJibHbIx £4 68 2% 
MpHMeceH yCTaHOBJIeHO H WIA Apyrvx MurpelueH- Jonenocme 
TOB (puc. 3, 4). Puc. 4. Sapucumocth yyenb- 


M3 rpacukos puc. 3BuHO, UTO HaIM4Me TOHKO- Horo COMpoTMBeHHuA OT 307b- 
paccestHHOro IVIMHUCTOPO BelllecTBa JesmaeT HHT pesH- tae asi soe ne 
CHTbI yrvieHt CpetHel creleHH yrepukallMu OoNee — (xcyno-Kcnmeno BUTPeHOBBIII) 
MpOBOAWIMMH, 4eM eC Obl OHH ObWIH B «UMCTOM» 

BH]. 

XapakrTep 3aBHCHMOCTH yJebHOre COMPOTHBICHHA OT 30JIbHOCTH JIA yruieli 
Mapku IDK mMoxkHo, o¥eBHAHO, BbIPasHTb (bopMyloH ep = p, + RAS, rye p — 
HavaIbHoe yJleIbHOe conpoTuBseHHe, k — yrsuoBou Kospulenr, A‘ — co- 
lep2kaHMe SOMbI B MpoleHTax. na Kaworo MHTpewueHta yrueH cyilecTByer 
SBOU YIVIOBOM KOIDPuLMeHT. 

SaBUCHMOCTh Y{ebHOTO COMPOTHBeEHHA OT SO/IbHOCTH HHTPeAMeHTOB Ms 
pT pauATOE (puc. 4) mpormBonojowKHa 3aBucuMocTH jWia yruied Mapku IDK. 
‘puc. 3) M MoxerT ObITb BbIpaxena (bopMysoli 9 = p) — kA®, uTO yAanocb Nos- 
IBepMTb H3MepeCHHAMH Ha MHOFUX OOpasitax. Bce x70 NO3BONAeT ClelaTb BEIBOL, 
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YTO 3ABHCHMOCTb YJeJIbBHOrO COMPOTHBJICHHA OT 3O0JIbHOCTH Pa3IH4Ha WIA yruev 


pasHol cremeHu yruiedukattun. Cam coOoi HampallivBaeTCa BIBON, UTO WIA HH- 


rpeMMeHTOB yruleH cpefueli crerenu yriepUKalHH NOBbIMIeHHe SOJIbHOCTH HaeT 


NOHWKeHHe YJebHOrO COMPOTHBeHHA, a JIA MHTpeMeHTOB aHTpallMTOB YBeJIH- 
YeHHe KOMMYCCTBA MMHepaJIbHbIX MpHMeceH NMOBbILAeT UX COMPOTHBJIeHHE. 

CpaBHuBad 3aBHCHMOCTH H3MCHeHHA YAeIbHOrO CONPOTHBJeCHHA OT 3OJIbHO- 
CTH y aHTpalluToB uM yraeH mMapKku IDK, a Take yYHTbIBad, UTO Mex/y MapKO# 
IDK u antTpalutamu lexKaT Toule yrviv, Cefyer O*KULaTb B TOWMX YrAX Mepe- 
XOJ| OMHOH 3aBHCHMOCTH B Apyryto; H WelHCTBUTebHO, KaK MOKa3aJIH Halll OMBITHI, 
B TOULMX YIIAX HMeeT MeECTO H TOT, MH pyro BU, 3aBHCHMOCTH. 

V3 Bcero cKa3aHHOro CulelyeT, YTO JJIEKTPOMPOBOAHOCTh HHTpeAHeHTOB HCKO- 
MaeMbIX yruie ABIAeTCA PYHKUHeH MO Kpalineli Mepe TpeX He3aBHCHMBIX Mepe- 
MeHHBIX: 1) crenenu yruebukatuu, 2) nerporpaduyeckoro cocTaBa HU 3) 30/1bHO- 
CTH. 

BausaHUA yKa3aHHbIX (PaKTOPOB MOryT KOMOHHUPOBATLCA UM HaJlaraTbCA [pyr 


Ha [pyra, oTuYero HM MPOMCXOAUT NecTpoTa B pe3yJIbTaTax, ECM HE YUNTHIBATH 


3TH mpHunHbl. Ho c10xKHOCTb H KOMIMJI€KCHOCTh He YHHUTOMKAT 3aKOHOMEPHOrTO 
MpOABJEHHA KaxKoro U3 LeHcTBy!OulNX PakTOPOB. 


Jla6opaTopua reomorMu yraa Tlocrynuso 
Axaylemun HayK CCCP 24 VII 1957 
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Hornagn Akanemuu HayK CCCP 
1958. Tom 118, Ne 1 


[PHCTOJOTHA 


B. A. EKCAEBA 


O THCTOJOPHYECKOM CTPOEHHH MMUEBOJA HEKOTOPbIX 
XOJIOMHOK POBHBIX 


(I1pedcmasaeno axademuxom H. H. Il maavceaysenom 81 VII 1957) 


Vimeroumeca B JIMTepaType JaHHble 10 CTpOeHHIO STMTeEMMA HM 2%Kene3 mue- 
~BOJla KacaioTcA TiaBHbIM OOpa3s0M cCpaBHUTeNbHOM Moptosoruu (1 >). Pa6or, 
| MOCBAULCHHbIX SKOJIOTHYeCKOH THCTOMOrMM SsTOrO OpraHa, KpaliHe HegocraTou- 
Ho (°). 

JlaA uccieqoBaHuA OblIM B3ATHI NMUWeBOAbLI y cHOupcKol aarywKu (Rana 
chensinensis D.), mppirkol samepuup (Lacerta agilis L.) u crennoli uepenaxu 
(Testudo horsfieldi G.). Ouxcupopanucb OHM B pacTBope HeliTpaH30BaHHOrO 
dbopMamuHa | : 6; 3saMBKa MpoMsBosMacb B Napadun. Cepvambuble cpesbl OKpa- 
WIMBaJIUCb 2%KeJIE3HbIM TEMATOKCHJIMHOM, TeMaTOKCHJIHH-303HHOM, mo L[ummMepma- 
Hy u Maauopy. 

Tlumespow cuoOupckok aAaArYWkKHA MpencraBiaer TpyOouKy 
WIMHOK 3—3,5 CM, JHaMeTpom 0,5 cm. )Kejiyok xopowio BbipaxKen. IIpu BcKphi- 
THH B HEM BCTpeualoTCA HaceKOMble, MpyJOBUKHU MW Apyrue Oecio3BOHOUHEIe. 
Cim3uctad MMeeT IleCTb-BOCeMb MpOJOJIbHO MAYUIMX CKMaOK, KOTOppIe 
BbICTIaHbl MHOFOPAHBIM MeplaTeJIbHLIM 9mMTeIMeM. BpicoTa ero Ha BeplinHe 
ckslaqKU cocTaBxAeT oKoIO 100 uw, a y ee ocHoBaHHa 80 »p. 

SnNUTeIMH COCTOMT H3 TpeX THMOB KJICTOUHbIX IJICMeCHTOB: OYeHb OosbIUWOrO 
KOJIMUeCTBa OOKAJIOBHAHBIX KJICETOK HW BCTPeualOUlMXCA 3HAUHTeIbHO pexke — 
MepllaTeJIbHBIX H BCTABOUHBIX. CekpeTOpHad uacTb OoKaJIOBUAHbIX 3JICMCHTOB 
umeert BbicoTy 40—50 », a nomepeyHHK 13. MyunkKapMHH 93TH 3JIEMeHTHI OKpalun- 
BaeT B APKO-MaJIHHOBLIN wWBeT. IIpoTronmasMa Oa3asIbHOrO KOHIa KJIe€TKH TOMO- 
reHHa. TeMHble TpeyroJIbHble Apa MMeIOT B NonepewnuKe 7—8 w. Iupuna Bbico- 
KOMpH3MaTHYeCKUX KeTOK OKOJIO 5 w. Ha cBoel cBOOoMHOH MoBepXHOCTH OHH 
HecyT peCHHYKH AMHOM 6 wp. Pa3Mepbl TeMHbIX OBAaJIbHBIX sep 5,0 X 3 yw. 
[paHulpl BCTaBOUHbIX KJeTOK He BbIpaxkenbl. Mx Kpyrvble Apa pasmewllarwrTca 
y Oa3abHOH MeMOpaHbI B HeCKOJIbKO pAOB HM UMeWT BeMYNHy 6,5—7 p. Ba- 


3aJIbHad MeMOpaHa HexKHaa, OeccrpyKTypHaa (puc. 1). 

Tloq snuTenHeM nomemlaeTcaA TOHKad coOcTBeHHaA OOO0UKa CJIM3HCTON. 
Ee BouvloKHa B CTeHKe MMUeBOa ULYT UMPKYAPHO, a B CKIayqKax pacnosarator- 
ca myukamu. Tosmmana sto o6om0uKH 40—50 p. B Heli Bcrpeyarorca cBOOOTHO 
JleKallWe KPYIIOKJIETOUHbIe BICMCHTbI H KPOBCHOCHbIe KalMJVIApbl. 

Crv3uctad MMUeBOLa JAryUIKH COfepxKUT MpocTble TpyOuaTble *Kese3sbl. 
TlonepeuHuk UX CeKpeTOPHHIX OTAeOB KoNeOseTcA OT 65 Jo 80 p. CreHKa Takoni 
*Kee3bl COCTOHT M3 OHOTO COA MpH3MaTHYeCKUX KJIeETOK, HMeIOUIMX BbICOTY 
23—30 p, TommunHa UX KOseOeTcH B mpefenax 10—20 p. Mx mporo- 
mia3Ma cojlepxKHT Kpyrvible YrpaHyJIbl cekpeTa, MMelolMe B NomepeyHHke 
no 1p. Y ocHoBaHHA KseTKH OHH OKpallMBalOTCA KeMesHbIM TeMaTOKCHJIM- 
HOM B T@MHO-CHHHH Bet; OmHxKe K CeKpeTOPHOMy IpocBeTy  XKelesbi 
9TH rpaHyvIbl npHoOperator cBeTwO-cepbili oTTeHOK. Kpyrvible WIM CerKa OBasIb- 
Hble Apa 2Kee3HCTHIX K/IeTOK Je2xKaT y OCHOBaHUA M UMeloT O—O uw. B AMamerpe. 
B afpax mMemkue riblO6kKM XpoMaTHHa pacmpeyeseHbl PaBHOMEpHO. A hepHaa 
o6oo0"uKa BbIparxkena xopomo. IIpu oKpacke 10 LlumMepmany Oa3asibHas Mpo- 
TOMNa3Ma 3THX 3JIEMeCHTOB HMeeT CePO-JIHJIOBbIM TOH, a alMKaJibHaA YaCTb, CO- 
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JlepKalllad CeKpeTOpHble rpavyvibl, IpHoOpeTaeT HHTCHCMBHO XKeJTHIH UBET, 4TO, } 
Kak M3BeCTHO, XapaKTepHO AA OOKMaNOYHDIX KeTOK. J[pyro THM KJIETOUHBIX } 
3JIEMEHTOB, KOTOpbIi BCTpeyaeTCA B 9THX *Kesesax,— KPYMHbIe, CBETVIbIC KJICTKH. } 


3O03HHOM H XKesle3HbIM TeMaTOKCHJIMHOM OHH He OKPaUIMBalOTCA COBePIIeHHO, 
a nocjie IpHMeHeHHA MeTOAHKH I{umMepMauHa OHH CTAHOBATCA PO3OBbIMH, CxXO]- 


HbIMH C MYKOHAHBIMH. Bpicota ux 25 uw. Spa OTTeCHeHbI CeKPeTOM K OCHOBAHHI0 | 
KIeTKH WH HMeIOT BeIMUHHY 6—7 pw. B xeme3ax 9TH SIEMeHTbI pacnoaratorca | 


rpynnamn. Ilo aHanorun c Jo6aBOuHbIMM KJleTKaMU PYHAAbHBIX Kees Key] 
‘Ka uelOBeKa, KOTOpble BbIeAIOT KpOMe MYKOMAHOrO cekpeTa H MencHHOreH, 


BHOJIHE BO3MOXHO NOJlaraTb, YUTO TaKHe MYKOHMJHbIe BIEMeHTbI TOKE MOLyT BBI- 


TeATb tlemcuH (puc. 2). Ux Masoe KoMUeCTBO B %Keesax MAUeBOAa, CpaBHH- 


T@JIbHO C 6OJIbUIMM UHCIOM OOKMaOUHbIX KJIETOK, 3aCTABHJIO MOSHAKOMUTECA CO § 
cTpoenuem (pyHasIbHBIX >Kele3 2KeYIKa JATYWKM. OKa3as0cb, YTO 9TH TpyOua- } 
ThIe XKee3bl COCTOAT MOUTH MOJIHOCTbIO H3 TvlaBHbIX KJIETOK, THMMYHO OKpalllu- 


Barouluxca mo LIuMMepManHy. O6bIuHO B CKJIaKaX CJIM3HCTOH MMUeBOMa *Kee3bl 


pacnowlaraloTcd NOSMHTeMaIbHO B OJMH pA, HO B CpefHeH uacTH MMMleBOAa | 
MOABAAeTCA BTOPOH pad. PKeme3bl OTAeeHbI APyr OT Apyra y3KMMH MpoOcOHKaMH f 


COCIHHHTe@IbHOH TKaHH, cosepKamumMu Kanuasapel. Hogcnusucrad He Bbipa- 
2KeHa. 
Hapy2KHaa MbllleuHad oOo0uKa O6pa30BaHa JBYMA CJIOAMM Tvia\KOM MBbI- 


WeuHOH TKaHH; BHYTPeCHHAM — LMPKYJAPHbIM HM HapyKHbIM — MpOMOJIbHbIM. | 
TomuluHa Mepporo cosa 44—50 », Broporo 30—35 p. B KayJlasIbHOM OTJeule NH- § 
eBola CKaKM CIM3HCTOH CTAHOBATCA 3HaYHTeJIbHO HW2Ke WH IWMpe, a IMHTE-| 


JIMaJIbHbIM MacT HcTOHYaeTCA JO 45 w. 
Iluumepoh MN pbTKOH AMepUUb MMeeT AWHHY 2—2,5 cM, WHamMeTp 


2—2,5 mM. )Keyok xopowo BbipaxeH. IIpu BCKpbITHM B MHULeBOe BCTPeuvaloT-- 
CA HaceKoMble. CaM3vctad, OOpa3sylollad BOCeMb-JeBATb MpOOJbHO ULYyuUIMX | 
CKJaJOK, BbICTIaHa MHOFOPAHbIM MepllaTeIbHbIM 9NHTeIHeM (puc. 3). Beicota # 
ero He Be3jle OMMHAKOBA: Y BEPXYLUKH CKJIaKU OHa NocTuraeT 50—60 p, a y OCHO- } 


BaHuA — TOMbKO 13 uw. OnuTeMMaIbHbI MW1acT OO6pa30BaH TpeMaA THNaMu Kwe- 


TOK: OOKaJIOBHAHbIMH, MepllaTeJIbHbIMH H BCTABOUHBIMH. CekpeTopHaa 4acTb | 
OoKaJIOBHAHBIX KIeTOK HMeeT InHy 16,5 w wupuny 13,2 w. Mx cexpert 303HHOM | 
OKpallUMBaeTCA B OJIeHO-PO30BbIH, a MYLHKAPMHHOM B APKO-MaJIMHOBbI IBeT. | 
IIporonma3ma Oa3a/IbHOrO KOHIa OOKaIOBH JHbIX KJIeTOK TOMOTeHHa. Tpeyrovib- | 
Hble Aj{pa MMeIOT B NoMepeuHuKe Jo 6,5 w. MepttatembHble KeTKH Ha alWKasJib- | 
HbIX WaCTAX CHaOKeHbI PeCHHYKaMM DWIMHOIO B 6 p. M UMeOT TOMMMHY 5,5 w. | 
BoiraHyToe TeMHOe AAPO pacnosox*eHo NO JWIHHHHKY KJeTKU, ero pa3Mepbt | 
| xX 8p. Appa BcTaBOYHbIX SJIEMeHTOB pacmono*KeHbl y 6a3anbHOH MeMOpaHBl } 
B [Ba-TpM pala; OHM CBeTVIbIC, BEMMUMHOH Jo 6 p. Menkue ribi6Ku XpoMaTuHa | 
pacnosIO%KeHbl B Ape PaBHOMepHO, AepHaA oOOoNOUKa BbIpaxkeHa XOpouio. | 


Cpeau BCTABOUHBIX KJICTOK BCTPeualoTCA MHTOSBI. 


Co6cTBeHHand OOO0UKAa CAHM3HCTOH HeKHAaA, BOJIOKHHCTAaA; B CTeHKe MMIeBO- | 
Aa ee BOJOKHAa HAYT WAPKYJIAPHO, a B CKalKax OOpasyiwT CeTb, B MeTAX KOTO- | 
pol BcTpeyaiorcA CBOOOAHbIe KPYIVIOKMeTOUHbIe BI€MeHTHI THMa JAMPOLUTOR, | 
BeJIMYMHON OKONO 5 p. Iloq smuTemHeM OHH OOpasyloT OoubIUMe CKOMeEHHA, Ha-| 
foMuHaioulMe ouMkybl. B coOcrBeHHO O6oIouKe HMeIOTCA KPOBEHOCHEIe | 


KallnJ1JIApbl. 


Kayaubublii KOHeI MHIeBOAa HECKONbKO OTIM4AeTCA OT EFO BEPXHUX JBYX | 
TpereH. B caM3ucTol STOrO OTAela HAYHHAIOT NOABIATLCA CNUHMUHbIe Kesh. | 


Puc. 1. Muoropxqubliit MepiaTenbHEIi SnuTenMit mMueBoa cuOupcKolt JIATYWKH. DopMasuH. 3 


Tlapacdun. >Kenesuptii rematoxcunun. 900 


Puc. 2. Kontesbie oTAeubl 2Keres NuMesoqa AAryuiku, Popmanun. Tapacun. )Kenesuuiii remato- i 


Kenn. 900 


Puc. 3. Muoropaqnbiit MeplaTeIbHbI SMUTeMMI MMUeBoAa MpLITKoli Alepuubl. PopManuu. Tapa- | 


pun. Tematokcusay-303uH. 900 


Puc. 4. Muorocnotiupiit snurenuit mumesoga crenHoli uepemaxu co cAM3uCTEIMH xKeNe3aMn. | 


®opmaaun. Mapadpun. Tematoxcunun-303nH. 400X 
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Puce. 1 Puce. 2 


Puc. 8 Puce. 4 


TIAH, rt. 118, Ne 1, Excaepa 


CkslaqKH, He MMeIOUve Kees, NOKPbITbl MHOTOPALHbIM MeplaTe/bHbIM 9THTe- 
JIM€M, a CKJIaQKH, B KOTOPbIX COJepKaTCA 2%KeMe3bl, BbICTIAHbI OJHOCOMHbIM 
MpH3MaTHYeCKHM SMHTeMeM. ITH *Kesesbl HMEIOT TPyOuaToe CTpOeHHe H HeOOuIb- 
me pasMepbl. Ilonepeunuk ceKpeTOpHbIX OTJEMOB paBHaetca 60—70 p. Lupo- 
KM MpOCBeT BbIBOMHBIX MpOTOKOB O6pa30BaH MpH3MaTH¥YeCKMMH KvieTKaMH, 
KOTOpble HMeloT BbICOTy 13—l4 ». Temubie u MlOcKHe AApa OTTeCHeHbI CeKPeTOM 
K OCHOBAHHIO KJI€TKH H HMEIOT B AMamerpe 2 uw. )Kee3HbIM TeMaTOKCHJIMHOM MIpo- 
TONNa3Ma TaKHX 3JIEMeHTOB He OKpallMBaeTCA; MYIMKapMHHOM OHa KpacuTca 
B posoBblii UBeT. ITO paspelllaeT BbICKa3aTb MpeAMOOr%KeHHe O06 UX MYKONZHOR 
mpupoge. TomoreHvad OasaibHad MpoTonia3sMa pesko OTMMYAeTCA OT CeKpeTOp- 
HOM alKaJIbHOU yacTH KleTKH. BoraTbie XpoMaTHHOM spa, pacnouaratoulueca 
6a3aJIbHO, UMeIOT pasMepbi O—6 p. CekpeTopHad uacTb KseTOK COsepxXKHT Kpyr- 
Able rpaHyJibl BeMYMHOU Jo 0,5 »p. BasaubHble rpaHyJIbl OKpalliMBaloTca *Kee3- 
HbIM TeEMATOKCHJIMHOM B TEMHbIM WBeT, pacnoularaioulMeca Oovlee anuKasbHo — 
B Oosee cBeTubiit. Ilo Llummepmany Oa3aibHaxd MpoTonia3Ma KpacHTCaA B CBeTVIO- 
JIMJIOBbIM BET, a TpaHyvJIbl B XKeJITHIN, C CepOBaTbIM OTTEHKOM. CuleqoBaTeJIbHO, 
3TH 3JICMEHTbI ABJIAIOTCA OOKMaOUHbIMM KJeTKaMH. Kpome HX, B ee3ax 
KayaJIbHOrO OTela MMULeEBOa TakKe MMEIOTCH FPYMMbI KJIETOUHbIX 3IEMeHTOB, 
MpOTOMMa3Ma KOTOPbIX %KeJIE3HbIM TEMATOKCHJIMHOM He KpaCHTCA, a 903HHOM H 
MYIMKapMHHOM OKpalliMBaeTca B OIeMHO-posoBbilt UBeT. TeMHOe, MIOCKOe AApo 
CeKPeTOM OTTCCHeHO K OCHOBaHHIO KJIeTKH H UMeeT B AMameTpe 6 uw. Uaule Take 
SJICEMCHTbI Jle2KaT PpylnaMu WM pacnoviaralorca 6ulM2Ke K MOBeEPXHOCTH SMMTeIMA. 
Iio CBOHM THHKTOPHaJIbHbIM CBOMCTBaM OHH OYeHb CXOJHbI C MYKOMHbIMU KJIeT- 
KaMH MHLULeBapHTeIbHOrO TpakTa JATYWKH. 

Hapy>2kHad MbllweuHad O6ol0uKa MMueBOLa Yy ALLePHUbl HMeeT Ba COA 
TWIaQKHX MbILWe4HbIX BOJIOKOH: BHYTPeHHHH — WHPKyJIAPHbIM WH Hapy*xHbla — 
MpOAOJbHbIM. TomuiwHa HapyXkuHoro com 20 wu, a BHYTpeHHero 30—40 uw. 

IIpu uccieqoBaHuun CAH3HCTOH *Keyiy4Ka OKa3a0cb, YTO TpyOuaTble Kelesbl 
JIHa NOCTPOeHbI M3 aBHblX KJIETOK, KOTOPble HMEIOT XapaKTepHYy!O OKpacky MO 
Uummepmany. 

Y cremHow uepenaxu muuepoq uMeetT (opMy TpyOo4uKH, AWIHHA KOTOpOH 
cocTaBxeT 3,5 cM, a Quametp 0,5 cm. )KemyQOK Xopowo BbIpaxkeu. IIpn BcKpbl- 
THM B MpocBeTe MuUleBowa Bcerya MHOro ciH3H. Ciusuctad OOo0"KAa OCOpasyeT 
WeCTb-CeEMb MPOMO/bHO HAYILAX CKNaOK. QnuTeHH—MHOPOCJIOHHbIA MpH3Ma- 
THYeCKHH; TONLUMHAa ero maacta 230—240 uw. Uncno KmeTOUHbIxX C0eB KOeO- 
jetca B Hem OT 10 yo 20. Tpanulbl Mexy 9NMTeMa/IbHbIMM KJIeTKaMH 3aMeTHBI 
mioxo. Apa cBeryible, KPyrsble WIM ClerKa OBaJIbHble, BeMYMHOH 6—6,5 p. 
BuawxKe kK Oa3aIbHOH MeMOpaHe Apa Oovlee TeEMHbIe HW BEPTHKAJIbHO BbITAHYTHIC; 
3flecb Ke HaGmlOaloTCA MHTO3bI. KweTKH NOBePXHOCTHOPO CJIOA HMeIOT MIPH3Ma- 
THYecKy1o tbopmy u BbicoTy !3—15 pw. [IporommasMa HX aNMKaJbHbIX KOHILOB 
cBeTIaA, XOPOLWO OKpalliMBaeTcA 303HHOM, a NO LluMMepmMaHy OHa KpacuTca 
B APKO-MaJIMHOBbI WBeT. Ha ocHOBaHHHM STOFO MOBEPXHOCTHbIe KJIeTKH MO2KHO 
C4UNTaTb CJIM3HCTbIMH. 

Tloq TakKuM 9mMTeIHeM pacnosaraeTcAd HeKHaH COeCAMHHTEIbHOTKaHHaA 
coOcTBeHHad O6oON0UKAa CJIM3HCTOH, KOTOpaA OOpasyeT COCOUKH, BlalollMecn 
B 9nuTemMH Ha BEICoTyY 60—100 w. B Hel pacmomaraloTcA CIM3HCTbIC *Kee3bl. 
Ux cekperopupbie oTfembt gocruraior 100—150 » B momepeywHuke H BbICTJaHbI 
WWeCTH-, BOCbMHIpaHHbIMH MIPH3MaTHYeCKHMH KJeTKaMH. ITH SN@MCHTbI MMeIOT 
BbicoTy 13—l6 w uM cOcTOAT M3 CBeTJOM BakYyOJIN3HPOBaHHOU MIpOTOMa3MBl. 
Kenesupiii remaToKcHuIHH UX He OKpalllMBaeT, a 903HH KpacuT B OleAHO-posoBbiit 
TOoH. Ilocne o6pa6oTKku no LlummMepmMaHy OHH MpHHHMaloT APKO-MaJIMHOBytoO 
oKpacky. IlmocKue H TeMHbIe AUpa 3THX 3JIEMCHTOB OTTECHEHbI CeKPeTOM Ha Te- 
pucbepuio KieTKH uM uMeloT BenMUHHy S—6u.. Ulupokue BbIBOAHbIe MPOTOKH STUX 
*Kele3 BbICTIAHbI TAKUM Ke anuTeIMeM (pvc. 4). Kontesble OTJebl OKPy*KeHbl 
Y3KHMH MpocoHKaMH COeAMHUTeIbHOH TKaHH, KOTOPble COACpKaT KPOBCHOCHBIe 
KanWJAPbI WH KPYPIOKJIETOUHbIe SJIEMeHTHI, CXOMHbIe NO CTPOCHHIO C JIMMPOLH- 
Tamu. B cpefHeii TpeTH mumleBoa OHM OOpa3syt0T (pouIMKYJONOAOG6HbIe CKoMIe- 
HHA. 
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Ha BceM MmpoTaxXeHHH MMmeBoya HapyKHad MbiilewHad o6om04Ka UMeeT 
pa COA TialKHX MbIMeCYHBIX BOJIOKOH: BHYTPeHHHM — WHpKyJIApHbIM WM Ha- 
pyXHbIli — npoxombupiit. Ulupuxa nepporo 240—350 pu, a Broporo 80—150 p. | 

ConocTaBlaad MosyueHHble JaHHble, MbI BAUM, YTO Kak JIATYWKa, Tak HM ALLe- | 
pHlla MMTaIoTCA %KHBOTHOM MuUleH HM MexKy CTpOeHHeM HX MMUWeBOLOB MHOTO| 
o6ulero. Y O6OHX BYOB 2MMTeMaIbHad BLICTHIKa 9TOM TpyOKM MpHMepHo OFM- | 
HakOBa, UX MMIeBOJbI Cly2KaT B OCHOBHOM MeCTOM MIpeBapuTebHOM OOpaOoTKH |} 
MMI COJAHOM KUcCIOTOH. [maBHad “acTb XHMMYeCKOTO BO3AeHCTBUA Ha MMIUe- | 
BbI€ MACCbI, IO-BHMMOMY, IpOHCXOMT BCe Ke B KesyKe. | 

Copcem [pyroe crpoeHHe WMeeT MHeBOL cTeMHOH Yepenaxh. 
Kak H3BeCTHO, 9TO %KMBOTHOe MHTaeTcA SPeEMeEPHOH PaCTHTeJIbHOCTbIO, KOTOPad 
OoMbLUIy!O UACTb TOMa OTMMYAeTCH CYXOCTbIO MH MaJlOl MHTaTeIbHOcTbIO. B cBA3sH 
C TaKHM paCTHTeIbHbIM KOPMOM 9SIIMTeMH MMUeBOa NepecTpowsicaA B MHOTO- 
CIOMHBI, C OOJIbIIMM KOJIMYeECTBOM CJIM3HCTHIX KeTOK H *Kese3. [Ipu oTcyrcr-| 
BUM Mepexepbipalollero almapata rpy6ocTb KopMa o6ycioBHsIa noTpeOHocrTs! 
B JONOJHUTeMbHOM MexaHWyecKoH OOpaGoTKe MIM Mepeyq %Xery{KOM. ITo,% 
OYeBHAHO, MPOH3BOAMTCA MOWLHOH MycKyJlaTypoOH MMUeBosa. 4 

TloqBpoa HTor UcceOBaHHO, HaO OTMETHTb, YTO MHMMLEBOA JATYWIKM UMeeT 
MHOFOPpADHbIM MeplaTeIbHbI INHTeEIMH, T. e. OMHOCMIONHEIM. Y uepenaxu 3STOT 
3SIMTeIMH MepecTpavBaeTCA B MHOTOCJIOMHBIM, 2kTOMepMambHoro Tuna. Cieqo- 
BaTeJIbHO, 3//e@Cb MbI HMeeM Ka¥eCTBeEHHOe H3MeHeHHe TKaHH. Takoe mpeo6pa30-# 
BaHHe CTPOCHHA, CBAZAHHOe C H3MeHeHHeM (PyHKUMH, Obllo Ha3BaHO THCTOMOp-~ 
(posom (7,8). BecbMa HHTepeCHO OTMETHTb, YTO STOT THM ZBOTIONMM INHTeIUA 
NMUWeBOa HMeJI MeCTO TOJIbKO yY ¥YaCTH KJIacca pelTHIHH. 


KpacnospcKult rocyapcTBeHHBIii Tloctymu.10 
Me2MUMHCKHH HHCTHTyT 30 VII 1957 , 


; IMTHPOBAHHAS JINTEPATYPA 


10. Rubeli, Arch. f. wissensch. u. prakt. Thierheilkunde, 16, Berlin, 1890. 2 ©. BH 
OscsaHuukos, M. J. JiapgoseKk uit, Maxpockonnueckad anaTOMHA ueNOBeKa UM KK4 
BOTHHIX, 1888, crp. 589—592.3 A.T. Tl auaucxKxui, K cpasyutenbuol rucTronorMu muulesosa,d 
Tloxropcexan Aucceptauna, 1892. * A.M Bacwroukua, Bw. sKen. 6uvon. u Met., 6, 
Ne 3 (1938). §°®. HW. Buren6epr-3unHoBbeBa, Keres nullesosa YenoBeKa H He-t 
KOTOPBIX MO3BOHOUHBIX, KanqugatcKan Jucceptauua, 1950.° C. HW. Bepexuauua, Cpap 
HHTeIbHaA THCTOMOFMA MMMeBOLa Pa MO3BOHOUHIX KUBOTHBIX, KanquyaTcKas AuccepTalua,y 
1954.7 E. WH. Koaocce, Matepuamb mo sKomOrMuecKOli FHCTOMOFHH MBI paly2KHHbl HeKO-4 
TOPHIX MOSBOHOUHHIX, ABTopedepaT KaHAuJaTcKol Aucceptauuu, 1953. § E.W. Konocces 
TIAH, 108, Ne 2, 337 (1957). | 
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Joxxagn Akagemun wayx CCCP 
1958. Tom 118, Ne 4 


IrHCTOJIOFH A 


A. HW. KYTMHA 


M3MEHEHHA JJIEMEHTOB BEJIOW KPOBM YEJIOBEKA 
B YCJUIOBUAX IKCIJIAHTAUMM 


'(Tpedcmaenéno axademucxom H. He Anurxosoim 23 1X 1957) 


IlpeppalileHuio B yCOBUAX TKaHeBbIX KYJIbTYp (POpMEHHBIX 9/1eMeHTOB KPOBH 
Ppa3JIMUHbIX MO3BOHOUHbIX XKHBOTHbIX H YeNOBeKa MOCBAMEHO OoOIbUloe unCIO 
pa6or (***). Oco6oe BHUMaHHe yjleIeHO B HX BOMpOCy O BO3MO%KHOCTAX pa3- 
BUTHA JIMMPOLUMTOB: ABJIAIOTCA JIM OHM KJIeTKAMH, He CMOCOOHbIMM K JaJIbHel- 
IMM IIpeBpalleHHAM B [pyre KeTOUHbIe (POPMbI, HIM UX CMeLyer CUHTAaTb Maso 
quddepeHipOBaHHbIMU 3/leMeHTaMH, CIOCOOHbIMH K MIporpeccHBHOMY pasBUTUIO. 
HecmoTps Ha MHOPOuMCyIeHHbIe H OOCTOATeIbHbIe HCCeOBaHUA, ZTOT BOTpOC 
WM JO HaCTOAlero BPeMeCHH He MOXKeT CUMTATbCA PeleHHbIM. Tak Kak ycuuHA 
MCCIeMOBaTeseH ObIIM HalpaBJIeHbl M1aBHbIM OOpa30M Ha MOATBepxeHHe mpa- 
BHJIbHOCTH YHHTapHOH TeOpHH KpOBeTBOPeHHA HM Ha NOHCKH rpaHysom033a u 
9PHTpON0s3a B KYJIbTYpax Oe/IblIX KPOBAHBIX JJIEMEHTOB, TO HavOoslee TWLaTeJIb- 
HOMY H3y4eHHI0 MOABepruiucb paHHHe SKCIMWIAaHTAaTb!, KOra OHH MpescraBsA1OT 
Co6oli KOJIOHHH H30JIMpOBaHHbIX KJleTOK. UTO %e KacaeTCA BO3MOXKHOCTH OOpa- 
30BaHHA KJIeETKAaMH KPOBM CBASHbIX TKAHeEBbIX CTPYKTYP, TO B 9TOM OTHOLIeCHHU 
Hall 3HaHHA UMeIOT 3Ha4HTeJIbHbIe Mpodesbl. 

Hactosujad paOoTta nOcBALeHa TiaBHbIM OOpa30M H3y4eHHIO cMoco6HocTH 
KJIeTOK NepHdepHyecKOH KPOBH YeOBeKa K OOpPa30BaHHlO TKAHEBbIX CTPyYKTYP 
B 9KCMvaHTaTax. KysbTHBUpoOBalacb JIEHKOWMTapHad MWWIeHKa HOPMaJIbHOK Kpo- 
BH uenoBeka. KpoBb Oblia B3ata OT 26 JOHOpOB B BOspacte oT 20 fo 42 ser. 
IIpu B3ATHH KPOBH oNpedelAach MeHkOWMTapHad (PopMywa, KOTOPaA BO BCeXx 
elyuaax Oba HOPpMasbHOH. KybTHBHPOBaHHe MpOM3BOMHJIOCb BO (pylaKOHaXx. 
TimrarebHol cpefou cay: KYpHHasd mia3Ma, KYPWHbIN 9MOPpMOHaJIbHbI 
SKCTpakT MH CbIBOPOTKa KPOBH JlOHOPa, KPOBb KOTOPOrO KYJIbTHBHPOBaJiach. 
CpinopoTkKa MW mia3Ma pas0aBsIAuCcb %KuAKOcTHIO Tupose B oTHOWeHHH | : 1,5. 
Cpok KyJIbTHBUpOBaHHA NO 25 AHeH. Bcero usyyeno 1040 kxyabryp. Usyuenpr 
%KuBbIe H PUKCHPOBAaHHble TOTAJIbHbIe KYJIbTYPbl, CEPHH Cpe30B KYVJIbTYpP H Cy- 
XHe Ma3KH, IIpHroTOBJeHHbIe Mo MeToxy Tumotpeesckoro (1°). Pukcauua 15% 
dbopMaIHHOM, WeHKep-popMosiom mo KapHya 4 MeTHJIOBbIM cIMpToM. OKpacka: 
asyp Il-2303HHOM, reMaTOKCHJIHHOM Kapayun, 2Kese3HbIM TeMaTOKCHJIMHOM 10 
ScBOMHY, MeTHJIOBbIM 3e1eHbIM — NHMpOHHHOM. Oxkcua3a ompeselanach m0 
MeToy ToubaMaHa, e30kcHpHOoHyKJenHoBad KuCcOTa No Menbreny. Wasa 
M3y4eHuA (harowMTapHo cNocoOHOCTH KJleTOK B HeKOTOpble (plaKOHbI JOOaBIA- 
JlaCb TOHKaA B3BeCb KHTAHCKOHM TY. 

SKcMMaHTAaTb! COCTOAM H3 PTpaHyJIOUMTOB, JMMPOLNTOB H MOHOLMHTOB, OObIY- 
HO C HeOO/IbIIOH MpuMecbio 2puTpouUToB. Uepes 20—30 MuH. Mocse NoceBa Ha- 
quHalach OOMIbHaA MUPpalluA KJIeTOK H3 KYCOUKA B OKPyKaioulyio MUTAaTe/b- 
Hyi0 cpezy. B nepByto ovepexb MHPpHpOBaH TpaHyOWMTbI, 3aTeM MOHOIIMTHI. 
JIumouvTE %Ke, Kak HavMeHee MOPBMXKHbIE KJIeTKH, B OOJIbIIHHCTBe CBOCM 
OcTaBaJIHCb B IeHTpasbHOM KYCOUKE HIM BEICeAJIMCb Ha HeOOJIbILMe paccTOAHUA 
oT Hero. Oxkpacka no Metoxy ToubAMaHa MoKasasa, 4YTO NOJaBAoUlee OOvIb- 
IIMHCTBO KJIeTOK paHHeli 30HbI MHrpallMM [aeT NOJOXKUTeMbHy!O peakUMIO Ha 
okcufa3sy. BbicenuBiivecd rpaHyJOUMTbI H SPHTpPOIMTb! MorHOaioT B TeyeHHe 
MepBbIX TPeX CYTOK, Hocs1e Yero B 30He MUTpallu COXPaHAIOTCA TOMbKO H3MCHeH- 
Hbie JIMMOWMTHI HW MOHOLUTHI, KOTOpble yKe He yaeTCA OTMMYUTS Apyr OT Apyra. 
OKcnla3a BHIABIAeTCA JIMWb B CAMHMUHBIX KeTKax. Uactb AuMolluToB, He 
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liperepllepad HUKaKHX H3MeHeHH, OvicTpo rHOueT, apyraa xe yacTb, COXpaHaAA 
XKH3HECMOCOOHOCTh, He OOHapyXuBaeT BHAHMbIX H3MeHCHHH Ha MpOTAKeHHH 
BCefO CpOKa KYJIbTHBHPOBaHHA, MH TOJIbKO YacTb JMM@OWMTOB NosBepraerca 
H3MCHEHHIO, Mpeppalljaich B S/JIeMeHTbI HHOTO XapakTepa. OOU\MM JIA BCexX 


SKCIWIaHTaTOB KPOBM ABJIAeTCA MpeBpallleHHe 4YaCTH JIMM@POMMTOB H MOHOLMTOB | 
B CBOOOJHbIe Makpodarn. IIpeppallleHHe B KpyMHble aMeOOMAHble KJIETKH, | 
cbarouMTHpyloulMe CBOOOAHbIe MakpodarH, WIM NOMMONAaCTbI, CONPOBOKMaAerTcA | 
3HA4HTCIbHbIM YBeIMYeHHeM KOJIMYeCTBa LMTOMIa3Mbl M pasMepoB spa. Ha | 
mpenapatax, OKpallleHHbIX TeMaTOKCHJIMHOM, IMTOMIasMa Makpodara pe3Ko | 


6a30@HIbHa, APO KpacHTCA TeMHO HM He OOHapyXuBaeT HUKAKOH CTPYKTYPbl, 
(bopMa ero H3MeCHUHBa H 3aBHCUT OT AMCOOHAHOFO ABH KeEHHA KJIETOK. 


Cyap6a Makpodparos OpiBaeT pa3JIMYHOH B3aBHCHMOCTH OT HHAMBUAYAaJIbHbIX | 
cBOlicTB KPpOBH H OT yCOBHii CyulecTBoBaHUa. B AByxX CepHAX ONbITOB Makpoda- § 
rH COXpaHAJIM XapaKTep H30JIMPOBaHHbIX KJIeTOK JO KOHIa KYJIbTHBUPOBaHHA | 


(15 4 18 gue) w oTMUaNICb UpesBbINaHHO pe3skol Oas0dusiueh. Ha npenapatax- 


Ma3kKax, CJe@JIaHHbIX H3 TaKHWX KYJIBTYP H OKpalleHHbIx NO PoMaHOBCKOMY, 


OOJIbLUHHCTBO H3 39THX 3IICEMCHTOBMMesIO XapakTep THMHUHBIX Mwas3MaTHYeCKHX | 
KJleTOK. Bo Bcex Ke Jpyrux culyyaAX KYJIbTHBUPYeMble JIMMPOMWHTHI, H3MCHAACH, | 
COeLMHAMCh [pyr c ApyroM, oOpasya cBA3HYyIO TKaHb. Mbi OCTaHOBHMCA TOJIb- j 


KO Ha Oovlee XAPaKTePHbIX THMaX TKaHeBbIX IpeBpallleHu. 


Han6ouee THMMYeH MyTb pa3sBHTHA MakpodaroB B cuOpoOmacTonoOOubIe | 


KuleTKH (1°18), koTopble HAYHHAaIOT NOABJIATbCA Ha 2—4 JleHb KYJIBTHBUPOBaHHA. 
BuHayasle 9TO pa3pO3HeHHble BbITAHYTbIe QICMEHTLI C Pe3KO Oa30HJIbHOH WHTO- 
mvla3MOH WH Y]VJIMHeHHbIM KOMMaKTHbIM ApOM. B JlabHeHWeM H30JIMpOBaHHble 
(pHOpo61acTONOMOGHbIe KIETKH COEHHAIOTCA Me*KAy CoOoH H OOpasyroT rycTyto 


ceTb, XapakTepHYy!O WIA TpaBOBHAHOTO pocTa Me3CHXHMHBIX H COeCAHHHTEIbHO- J 
TKAHHbIX KysbTyp (puc. | a). lo Mepe kyMbTHBUPOBaHHA CBA3b MEK LY KJeTKa- § 
MM CTaHOBHTCA BCe Ooslee TECHOH, OHH CHJIbHee BbITAPMBAaIOTCA B JWIHHY, HW BUT | 
HX H3MeHsHeTcA. BepereHooOpa3Hoe TeIO CTaHOBHTCA Oovlee KPYNHbIM HW IWHPO- } 
KHM, 6a30cpHJIHA WHTOMIa3MbI 3aMeTHO CHHKaeTCA, APO NpHoOperaerT OBAaJIbHY!O | 
(opMy, KpacHTCA MeHee MHTCHCHBHO, B HeM NOABJAIOTCA 1—2 appblillKa 4H | 
XpOMaTHHOBaa 3epHucToctb. Ha 10—12 JeHb KYbTHBHPOBaHHA KJIeTKH MO | 


BHEIUHeMY BUY OY€Hb MOXOXKU Ha CSpHOpoOsactThl, a OOpasoBaBllaAcA 30Ha pocTa 


Ha KYJIbTYPbl COCEAHHUTEbHOM TKAHH H3 0O0rO Apyroro uctounHKa (puce. | 6). | 
TakoH THM pocTa MOXHO Ha3BaTb JeCMOHJHBIM, T. €. HMEIOULMM BH] COeIHHH- } 
TeJIbHOH TKaHH. B eCMOHAHOH 30HE pOcTa HACUHTHIBAeTCA OOMbUIOe KOJHUECTBO | 
MHTO3OB, JIETKO OOHAPy2XHBaeMbIX Ha OOBIMHbIX FEMATOKCHJIMHOBBIX MIpenapataxs. | 
BuelHe cxofuble c (uOpo6macTaMH KJIeTKH TaKHX KYJIbTYP HMeIOT, OJHAKO, } 
pA CYULeCTBEHHBIX OTIHYNH OT PuOpobacTOB coeAHHUNTeNbHOH TKaHU (1%), | 
OHM aKTMBHO NoriolaroT TYWb, KOTOPad CKOMNIAeTCA OOBINHO Bose Aqpa. | 
IIpu pa3MuHbIX pasqpakenuax (OXIaKleHhe, APKMH CBeT, CMeHa MHTATeIbHOH | 
*%KUIKOCTH) Kasalocb Obl CTaOHMM3HPOBaHHaA JeCMOHAHaA 30Ha pOcTa pe3KO 
M3MeHAeTCA — BbITAHYTbIe, COCMHEHHbIe pyr Cc APyroM KJIeTKH BHOBb pa3o6- } 
WaloTCA, OKPYTJIAIOTCA HW CTAHOBATCA Oovlee Oa30(PHJIbHbIMH, BHOBb MpHooperaa | 
XapakTep CBOOOJHBIX, KpylHbIX MaKpodparoB. Tloqo6Haa perpakUMA 2/1eMeHTOB | 


Puc. 1. «]ecmouanbiiiy Tan 30HbI pocta. ToTabHad KybTypa 14 qHeli. Popmanun. TematoKcuHH 
Kapauun. a — o6uinit Buy 3onbl pocta. 100; 6 — BbITAHYyTEIe (UOpobslacToNoAOGHbIe KeTKH, } 


Apa C XOPOWO BHAHEIMH AZpHiwKamu. 600 


Puc. 2, <OnMTeIMONAHbI» THT 30HbI pocta. ToTambHaa KymbTypa 10 qHe. DopManunH, remaTo- 
KcwJIMH Kapayuw. a — oOmnii Bud 30Kb pocta. 100 x ; 6 — JeTaIb Tol Ke KyIbTYPHI, pacna- 


CTaHBbIe KJICTKH COC HHeHbI KPatMM HW SHAONMaA3MeHHbIMH OTPOCTKaMH, peskoe pasrpaHhueHnHe Ha } 


TeMHYIO SHOMMAasMy HW CBeTyIO SKTONasMy. 600 x 


Puce. 3. 30Ha pocta, cocTosllaa 43 MHOTOAepHbIX CuMMMacToB. ToTambHaa Kysbtypa 11 yHen, | 


@uxcayus no Kapxya. )Kenesubili reMaTokcuHH No Acsouny. 160 x 


Puc. 4. «AcTpoyHTouaHbtli» THM 3OHbI pocTa. “OMMTeEIMOMAHBIe> KNeTKH CBAZaHbI TOHYATIIMMH | 
SKTOMMa3MeHHBIMH HATAMH. ToTabHaa kyabTypa 9 quell. MopManuH. TematoKcuaun Kapauun. | 


600 x 
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3OHbI POCTa NPOWCXOJMT B 9KCIWaHTaTaX BO3pacToM Jo 20 qHeit. O6pasyrouLy1o- 
CA MECMOMAHY!0 TKaHb B 9TH CPOKH HeJIb3A PaCCMaTPHBaTb Kak UCTHHHYIO coe- 
IMHUTeIbHYyIO TKaHb. OWHaKO JeCMOHAHbIM THN pocta Ha6ONaeTcA Jaseko He 
B KaxNOH CepHH 9KCIaHTaTOB. Ilo HaliMM JaHHBIM, OH BCTPevaeTCA JMU B 
15—20% Bcex kyJIbTyp, OOpa3ytollHx CBA3HbIe TKaHH. 

PasBuTve Makpodparos B (PHOpOO.1acTOMOAOOHbIe KeETKH OMpPeseMAeTCA B 3Ha- 
UMTeIbHOW CTeMeHH yCOBHAMU pocta. Ecau B 9kKcMaHTaTax He NpOucxo_UT 
(uOpHHOIH3a WM MakpodbarM pacmos0x*Kexbl B C*buOpuHe, TO 3HAauHTebHaA Hx 
yaCTb MpeBpaiilaerca B PuGpoOmactronoobuble KeTKH. UenopeseckaAt KPOBb 
oOlaqaeT BbIpaxKeHHbIMH (PHOPHHOMHTHYeCKMMN CBOLCTBAMH, MIpH4YeM BO MHO- 
PMX CLyYatx OOpasylOTCA NOMOCTH pasKWXEHHA, B KOTOPbIX POCT KJeTOK Ocy- 
WeCTBJIAeTCH HeMocpeAcTBeHHO NO coe. PuOpwHomus Onarompustcrsyer 
H3MeHCHHIO KJIETOK B ,PyrOM HallpaBJIeHHH — OHH He BbITATHBaIOTCA H He OOpa- 
3Y1OT OTPOCTKOB, a YBEJIHUMBaACh B Pa3Mepax, MpeBpalllaloTcA B CHJIbHO runep- 
TpOPUPOBaHHble SJICMEHTbI, KOTOPbIe pacMacTbIBaACh MO CiIOe npHoOperaioT 
NOJIMPOHAaJIbHbIe WIM OKPyrvible OuepTaHHA. PacnomoxeHHoe WeHTpasIbHO Apo 
3aHUMAeT JIMLUb HeEOOJIbILYyIO YaCTb PactacTaHHOrO Tela KJIeTKH. Take KseTKH 
oOo3sHaualoT Kak 9mMTeHoNpHbIe (7°, 24). OnH HepeKO BIVIOTHYHO NpHveralorT 
pyr k Apyry CBOHMH kKpaAMH, OOpa3syxA NOOOve KOMMVIeKCHOH MeMOpaHbl C xO- 
POO BbIpayKeHHbIMH rpaHHllamu (puc. 2 a). KysbTypbl, pacTylive no Takomy 
THNY, MOXKHO JIA KPaTKOCTH Ha3BaTb «9MHTeIMONAHbIMH». LuTronia3sma 93mH- 
TeEIMOMAHbIX KJIETOK pe3KO pa3rpaHhueHa Ha Oa3z0dubHYy!IO 9HJOMNAa3sMy UM Mpo- 
3payuHyt0 Cla60 OKpalleHHyl0 9kKTONIAa3sMy. B 9HoMNa3Me, KaK NpaBHsio, UMeeT- 
CH UCTKO OFpaHH4eHHbIli TOMOreHHbIN OKOJIOANEpHbIN yuacTOK OKPyrsioh PopMbl, 
HECKOJIbKO KOVIeEO/IOWMHCA MO CBOHM pa3sMepaM, KOTOPbIM KpaCHTCA OCHOBHbIMH 
KpaCKaMH MHTeHCHBHee 9HOMIa3Mbl, a HepelKO wu Apa. Ilo MecTronowo*KeHHIo 
A (opMe 93TO OOpas0BaHHe HamomMuHaeT cdepy, HO OTMMYaeTCA OT NoceqHeH 
pesKOH Oa3zo0cduNei wu (yHKWMOHaIbHbIMH OCOGeHHOCTAMH. MMeHHO B 93TOM 
MecTe MIPOHCXOJMT HaKOMIeHHe pa3HUHbIX ParoWUTHPOBaHHbIX YaCTHU, B YacT- 
HocTH OakTepHl. B KyambTypax c AoOaBseHHeM TYWH 9TH MecTa NpHoOperaioT 
BH, COBEPLUCHHO YePHbIX, KPYIVIblIX KOMOUKOB. 

KuleTKH «3MHTeJIHOMLHON» 30HbI pOcTa COeIHHAIOTCA He TOJIbKO CBOHMH 
KPpaAMU; YaCTO CBA3b JasleKO OTCTOALLHX Apyr OT Apyra QIeMeHTOB OCYLILeCcTB- 
IACTCA KPOMe TOPO JWIMHHbIMH 9HOMIaS3MeHHbIMH OTPOCTKaMH (pH. 2 6). 

Tloqo6Haa 30Ha pocTa HMeeT BUA TKaHH, COCTOAMIEH H3 CBA3AHHbIX KJIeCTOK, 
A COXpaHsAeT CBOM BU MO CaMbIxX MO3QHHX H3YYeCHHbIX cTaMHH. 

B kyabTypax, pacTyllux Mo SITMTeMOHAHOMY THMYy, BCTpeyatoTcaA aMUTOTH- 
1ECKH JIeIAUIMeCA Apa, B pe3ysbTaTe Yero OOpasyioTcA ABYAMEPHble 3JICMeHTHI. 
Ho Hav6oulee XapaKTepHbIM MPH3HAKOM TaKHX KYJIbTYp CJleyeT CUMTAaTb NOAB- 
M€HHe MHOFOAJepHbIX THraHTOB, cOfepxXallux HepesKO cpBplile 80 agep, OOpa- 
3VIOWIMXCA He MyTeM aMuTOTHYeCKOrO JleseHHA (**), a B pesysIbTaTe CIMAHUA 
Ipyr ¢C APYFoM OTe bHbIX STMTEIMONAHEIX KJIeTOK. Ilo Mepe yBesIHYeHHA CPOKOB 
KVJIbTHBUPOBaHUA KOJIMYeECTBO TaKUX CHMMIacTOB yBeMuuBaeTCA. Apa, pac- 
IOIOXKeHHbIe BHaYae Ooee HJIH MeHee paBHOMepHO NO BCceH IMTOMIA3Me, 3a- 
reM BbICTPaHBalOTCA B ZHAOMMasMe MO Kpyry, M CMMMIacT IpMHuMaeT BU rH- 
raHTCKOH KwleTKH Tuna Jlanrrauca. MHorosfepHble CHMIVIaCTHI, WIM m1Ia3sMo- 
(MH, MOTYT COXpaHATb XKU3HECHOcOGHOCTh WO 18—22 THe KybTHBUpOBaHHA. 
OHM HUKOra He OOpasyloT OAHOAJepHHIX KJIETOK B Pe3yJIbTaTe MJIa3MOTOMUH, 
1 MIpOcyilecTBOBaB 6e3 BHMMbIX H3MeHeCHHM yKasaHHble CpOKH, THOHYT. 

Cnoco6HocTb K OOpa30BaHHIO MHOTOAepHbIX THTaHTOB B W3YYeCHHbIX CJy- 
1aix Oblla pasMuHOH. B oAHUX CepHAX 9KCMMAHTATOB OHH OTCYTCTBOBAJIN MIM 
ObIIH CMHHYHBIMH; B J[pyrHX, HaMpOTHB, BCA 30HAa pocTa Mo HCTeveHHH 10— 
[2 qHeli cocToAs1a U3 MHOTOA JepHbIx CHMMIAaCTOB OOVIbINeH HIM MeHbINeH BeJIMYMHBI 
puc. 3). B yacTH cmy4aeB SIMTeMOMMHbIe KIETKH He CMbIKaIOTCA CBOMMH Kpaa- 
fH, a COeCMHAIOTCA Apyr C APYrOM MHOTOUNCCHHbIMM, PaCXOAALIMMUCA B pas- 
[bl€ CTOPOHbI SKTOMIASMeHHLIMA OTPOCTKaMH Y3KOJICHTOBUAHOH, LWIMMOBAaTOH, 
i(rombuaToli usu HUTeBUAHOL cbopmp! (puc. 4). Takue BecbMa cBoeoOpa3Hble, 
IXJIbIE TKAHEBLIe CTPYKTYPbl MOXKHO YCMOBHO OOO3HAYHTb Kak aCTPOUMTOH]- 
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Hble. QUMTEIMOMAHbIe H ACTPOWMTOMAHNbIe, TAK Ke KaK HM JECMOMJHbIC KYJIbTYPHI, 
He TipelcTaBss10T COOOM KOHCYHBIX M CTOMKUX STANOB paSBUTHA JeHKOMMTAPHBIX | 
9kcnulaHTaToB. Tloy BIMAHHeM pa3JIHUHbIX BHELWIHHX BO3eHCTBHM UX ZIEMeHTbIL 
MOryT BHOBb IIpeBpaTHTbCA B M30JIMpOBaHHble KPYMHble, OKPYTJIble KJICTKH. } 
B TOTaIbHBIX KYJIbTYpax, OKPallleHHbIX TeMaTOKCHJIMHOM, Cpe CBOOOAHDIX | 
Makpo(paroB, B COOTBETCTBHH C MMCIOULHMUCA aHHbIMH (°°, 23) He ylaeTCA OOHA- } 
PY2XUTb MUTO30B. TosIbKO IpHMeHeHHe OKPpaCKH METHJIOBbIM 3eJICHbIM-IIHPOHH- 
HOM, a TakxKe OOpa6oTKa MpenapaToB lo PembreHy BHIABJIAIOT OOJbINOe KOJIM- 
yeCTBO MHTO30B B Makpotarax, Ha TeX Ke CaMBIX MpellapaTax, Ha KOTOPbIX OHH | 
He MOIIM ObITb OOHaPyXeHbl pH OKpacKe TeMaTOKCHJIMHOM. TpyHOCTb WJ | 
jake HEBO3MOXKHOCTh OOHapyXKeHHA MUTO3OB Ha TeMaTOKCHJIMHOBbIX Mpelapa- 
Tax, HO-BUJMMOMY, 3€BHCHT OT OUeHb CHJIbHOK Oa30uJIMH WHTOMIasMbl, MaCKH- 
pytouleli MuToTHyeckHe (urypbl. CpaBHUTeJIbHoe H3yYeHHe KYJIbTYP H3 pasHbIxX 
cepHit ONbITOB NOKa3as0, YTO JMM(OMHTHI OLHOFO WOHOpa OOHAPyXUBAIOT BbIpa- 
*KCHHYIO TCHJCHIUMIO PasBUBaTbCA BHe OpraHH3Ma B CTOPpOHy (HMOpoOsacToro- 
JOOHBIX KJIeTOK C OOpa30BaHHeM JeCMOHAHO 30HbI pocta, y Apyroro, Haodopor, 
peo6lalaeT cnmocoOHocTb JIMMOWMTOB MpeBpalllaTbcA B TeECHO COMKHYTHIC\ 
STMTEMMOMIHbIe KJIeETKH, TOra Kak pa3BHTHe uOpoOMacTONOAOOHbIX KJIeTOK 
OTCTylaeT Ha 3aHui WiaH. 

B oOWHUX CepHAX SKCMIAHTAaTOB CNOCOOHOCTb K OOpa3s0BaHH!tO MHOTOAJepHBIX. 
CHMMIaCTOB pe3KO BbIparKeHa, B JIPyrMx OHa eflBa HaMeyaeTcA. B 9KciaHTaTax} 
OMHOM KpOBH OOHApYyXUBAIOTCA pa3JIMUHble THMbI COCMMHEHHA KJICTOK B TKaHb, | 
B Jpyrux — KJeTKH OCTaIOTCA M30JIMPOBaHHbIMH Ha BCe€M IIPOTAKeCHHH KYJIb-) 
THBUPOBaHHA. 

Hecmotpa Ha MosIHOe MOpdoulorHyecKoe TOKAecTBO, JIMMOWMMTEI KPOBH; 
He BNOJIHe paBHOWeHHbI. Bompeku B3riadaM OHHX aBTopos (*4) Apyrue — (7°); 
CUMTAIOT STH pasIHUHA (PYHKUMOHAIbHbIMH, CBASAHHbIMH C ABJICHHeM CTapeHHA 
KJIETOK, a He C UX rucTosorMyecKkOh AeTepMuHalHeH. OGpa3syroulweca MPH 3KC-¥ 
IIaHTauHW KPOBH THIIbl TKaHeH MMeCIOT TOJIbKO BHEelIHee CXOJICTBO C COeMHH- 
TCJIbHOM TKaHbIO WIM «3TIMTeHOHHbIMM» CTpyKTYpaMH, ABJIAACh MO CyLLecTBY 
Ppa3HOBHHOCTAMH OJHOH HW TOM Ke, OU€Hb CBOEOOPa3HOH «MMPOMMTHOM TKAaHM». 

IIpesppatienne UMPOWMTOB B MaKpodbaru HW Apyrve KuleTOUHbIe (POpMb! CBA3a- 
HO C YCHJIeHHeM OOMeHa BellleCTB H, OCOOCHHO BepOATHO, aHaOomMYeCcKHX Mpo-| 
IleCCOB, YBeJIMYeHHeEM Pa3MepOB KJIeTOK, MpHoOpereHuem (charoluTapHow PyHK-4 
IMH, H3MCHCHHEM CTPOeCHHA WHTOMMIA3MbI MH Apa H NOABJICHHEM M@XKJICTOUHBIXA 
cpasel. [IpuBeyeHHble JaHHble TOBOPAT O OOJIbUIMX BO3MO2%KHOCTAX pa3BUTHAY 
JIMMPOUMTOB MepudepHyeckoH KPOBH YeNOBeKa H MOKAa3bIBaIOT, YTO UX H34h 
MeHeEHHA B KYJIbTYpax TopasO CO*KHee, YEM 3TO IPHHATO yMaTb. | 

WUuctutyT onKoOruH : Noctynusto 

AkaveMHM MeIMIMHCKHX HayK CCCP 15 IX 1957 
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MHK POBHOJIOIH fA 


Pr. ®. PAY3E, JI. TM. HBAHHMUKAS u Pr. B. BUIAMMMMPOBA 


O WHMTOXPOMHOM CHCTEME BUOXUMAYECKHX MYTAHTOB 
KMINEYHOM NAJOUKH HW CTA®HJIOKOKKOB C NOBPE)KAEHHbIM 
OKHCJIEHHEM 


(ITpedcmaeaeno axademuxom A, JI. Kypcaxoeum 80 X 1957) 


BuoxumMuyeckWe MYTaHTbl MAKPOOpraHH3MOB C MOBpexXCHHLIM OKHCeHHeM 
MOryT pacCMaTPHBaTbCA KaK MHKPOONOJIOrMYeCKHe 9KBUBAJICHTbI PaKOBBIX KJIe- 
TOK H MpecTaBJAIOT OOJIbILOH MHTepec B KaYeCTBe TeCT-OObEKTOB MPH U3bICKa- 
HMM MpOTHBOpaKOBbIX AHTHOMOTHKOB. B cBs3v Cc STHM OHH HyKMalOTcs B eTaub- 
HOM v3yyeHHH. Jia pacllMpeHua (poutTa uccMeqoBaHul B TOM OOMACTH MbI 
MOCTaBHJIM CBOeH 3ayaueH NOJyYHTb MYTAHTOB KHIleyHOM MaOUKH C HacwelcT- 
BEHHDbIM MOBpe*KeHHeM AbIXaTeJIbHOFO alltlapaTa, KOTOpble JO cuxX Mop He OBL 
olucaHbl. Bo3yetictByA yibTpaduowderoBon pawualueli Ha CycNeH3Hu KMWIeYHON 
nasouku (Bact. coli, wrammpl 5383 u 5375) ToTuac Ke Mocse MoceBa UX Ha MUTa- 
TeJIbHbIM arap B ualiKax Ilerpu, Mbl noxoOpaiM Ao3y oOsyueHUuA, NpM KOTOpOH 
MorHOaloT NOuTH Bce OakTepHH; OfHakO Yepe3 HECKOJIbKO WHE HHKyOalluu mpH 
37° Ha OTJCIbHbIX YallIKaX MO2XKHO ObIIO OOHAPyXUTb HEMHOTOUNCJICHHbIe KOJIO- 
HHH MYTAHTOB, OTIMuAaIOWIMecaA OovJlee MeJJICHHbIM TEMIIOM pocTa MO CpaBHeHUIo 
C HCXOJHbIMH posuTesbcKuMH (popMamMu. Hamu OpbiI0 NosIy4YeHO HECKOJIbKO TaKUX 
MYTAHTOB, OUCHb CXOJHHIX MeKTY coOoH, Cpe KOTOPbIX OosIee JeTaMbHO Obi 
uccieqoBaH MyTaHT Y®-8, nowyyeHHbl “3 UCXOAHOrO WTaMMa 5383, u MyTaHT 
Y®-9 — u3 wtamma 5375. 

Ja MOWyYeHUA J PyruX MYyTaHTOB C JeseKTOM OKHCJICHHA MbI HCNOJIb30BaJI 
lelicrBue ypetaHa Ha Bact. paracoli. Kak u3BecTHo, ypeTaH OOsaqaeT CHJIbHbIM 
KaHILepOreHHbIM JeHCTBHeM Ha KJIETKM BbICIUMX OPlaHH3MOB HU JI€rKO BbISbIBaAeT 
pak Jierkux (1). Bo3moxKHo, uTO ero KaHeporeHHoe lelicTBHe CBA3AaHO C TeM, 
uTO ypeTaH KOHIeEHTPHpyeTcaA B KJleTKe Ha MOBEPXHOCTH JbIXATEJIbHbIX TpanyuJ, 
HO, B OTMMUMe OT CMUpTa, Ip 3TOM He OKHcAseTca (7). BplceBad cycneH3uu 
Bact. paracoli Ha uamxKu Tlerpu c mutatebHbimM arapoM, cojlep2kamlum 2% 
ypeTaHa, Mbl HaOm0asIM uepe3 HECKOJIbKO CyTOK pocta mpu 37° OTAebHbIe Med- 
KHe KOJIOHHM OakTepuii Ha NOBepXxHOCcTH arapa. BovIbIUIMHCTBO 3THX KOJIOHHK pu 
JaJIbHeMIeM KYJIbTMBMPOBaHWH Ha OObIMHEIX NHTATeJIbHbIX cpefax Oe3 ypeTaHa 
BOSBpalllasiocb K HOpMe HM He OOHapyXuBaJIO HacwleACTBeHHOTO NoBpexXqenua 
[bIXaTeJIbHOrO almapata. OfHako B OTJCJIbHbIX PeKUX CyYadXx NO BIMAHHEM 
ypeTaHa BOSHHKaJIM MYTAHTHbIe (POPMbI C NMOBPerxCHHbIM OKUCJICHHEM HM 3aMe]- 
JGHHBIM TEMIOM pocTa, KOTOPbIe YCTOHYHBO COXPaHAJIM CBOM CBOHMCTBa Mp MHOTO- 
KpaTHbIX MepeceBaxX Ha OObIYHbIe MHTATebHbIe Cpefbl Oe3 ypetaHa. HanOouee 
NopoOHO Hamu Obl usyueH ypeTaHoBLIH MyTaHT YP-52-1, Nomy4eHHbIli 43 Hc- 
XOMHOrO posuTembcKoro iTamMma Bact. paracoli. 

Mol u3MepsiM jibIXaTebHble KOSPuIHeHTH! y MCXOAHbIX POpM MU MyTaHTOB 
Bact. coli Bact. paracoli s anmapare Bap6ypra upu 37° no o6bl4yHow MeToTKe. 
BakTepul MpesBapvTebHO KYJIbTHBUPOBaMCb Ha MMTAaTeJIbHOM arape B walll- 
Kax Ilerpu B Teuenue 48 yuac. mpu 37°, CHMMasCb WMaTeieM C MOBepXHOcTH 
arapa u cycnenyupopamncb B 0,8% NaCl, Kak 9TO yxe Opllo paHee omucaHo 
HAMM B OMbITaX CoO cTacbHi0KoKKamu (*). J[pixaHHe onpeyemA0cb B Cpesle, Co- 
nepxamett 100 m1 0,8% NaCl, 2 ma 0,15 M NaHCO, u 1% ratoKo3bl. 
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Kak noKkagbipaet Tao. 1, y MYTaHTOB KHWJe4HOH MasOUKH, NO YYeHHIX NOT 


BO3KeHCTBHEM yJIbTpapuoeTOBOH pa 


WMaluu, WblxaHve Ppe3sKO ocjta6JlIeHO HW CO- 


cTapsaer y MyTaHta YO-8 45%, a y MyTaHTa Y®-9 35% Mo cpaBHeHHl0 C [blxa- 
HUeM HCXOJHOM KOHTpombHOH KybTypbI. Y Mytauta Bact. paracoli, nomyueH- 


TaOuuna t 


Dpixatenbuple KoasppuuHeHTb! OnOXHMH- 
yeCKHX MYTaHTOB C NMOBpe2KeCHHbIM 
OKHCJICHHeM 


U * 
etnies | 20, 
Bact cob 
Itamm 5383 6 ¥138,5 
Myrtaut YO-8 g 62,7 
tamu 5375 3 178,0 
Mytaut Y®-9 6 R63) 
Bact. paracoli 
Vcxogquaa KyJb- | 
Typa 11 | 180,7 
Mytaut YP-52-1 12 49,9 


“7 Qo, — KomHyecTBO KuCcIOpoya B 


MM, MOrsouleHHOe 3a 1 4ac MpH pacueTe 
Ha 1 mr cyxoro Beca OaKTepHli (TO xe B 
Ta0a. 2). 


Horo MO BO3seHcTBHeM ypeTaHa, [bixXaHHe 
TakKe pe3KO OcMaG/eHO HW COCTABJIAeT OKO- 
no 28% to cpaBHeHHIO C HOpMOH. 

Panee bl HaOsogamu (?), YTO y OHOXH- 
MHUCCKHX MYTAHTOB CTa(HJIOKOKKOB C N0- 


Bpe2x*KJ€HHbIM OKUCJICHHEM JbIXaHHe cna6ee | 


MomaBsAeTCA WHaHHaMH, 4eM Y HCXOJHbIXx 
tbopm ctradusoKoKkosB. Bosee mospoouoe 
ucclehoBaHue JaHHoro Borpoca, pesyJb- 


TaTbl KOTOPOrO MpHuBeseHbI Ha TAO. 2, NOD } 


TBeEPpIHO 3TH HaOJIOeHHA M MoKa3savo, 
yTO B TO Bpema Kak 0,06% pacTBop WMa- 
HHCTOFO HaTpHA NOMaBAeT WbIXaHHe HCXO]- 
HbIX cTacbHOKOKKoB (Staphylococcus aure- 
us) Ha 86%, QbixaHHve MyTaHta Y®-2 no- 
jaBusaetca Ha 45% umytaHta YO-3 TobKO 
Ha 14%. CxoqHble pe3yJIbTaTbI ObIVIM MO- 
JIYUeHbI TakK%Ke H Mp u3y4eHHH NoOJaBA- 


youlero Je@HCTBHA WHaHHAOB Ha bIxaHHe ’ 


6voxuMuyeckoro MyTaHTa Bact. paracoli, 
rae 0,06% NaCN nojapaser bixaHve 


HCXOJHOH KysIbTypbI Ha 79%, a DbIxXaHne ? 


mytaHta YP-52-1 TombKo Ha 56%. 


TlockombKy j{bIXaHHe OHOXHMHYeCKHX MyTaHToB Bact. paracoli u cradu- 


JIOKOKKOB C Jle(pPeKTHbIM OKHCJICHHeM MeHee UYBCTBHTeIbHO K WHaHHaM, YeM 
J\bIXaHHe MCXOJHbIX (opM, TO y Hac eCTb BCe OCHOBaHHA MpeMNOaratb, YTO y STUX ?® 


MYTaHTOB MOBpexKeHa CHCTeMa IlH- 
TOXpoMoB. J\1A paspelieHuA JaHHoro 
BOIIpOCa MbI MIpOH3BeJIH CIeKTPOCKO- 
mMyeckoe HCCIeOBaHHe WHTOXPOMOB 
y OHOXHMHYeECKHX MYTAHTOB cTacuo- 
KOKKOB 4 Bact. paracoli c NomMomLbIO 
MuKpocniektTpockona Lleticca*. IIpez- 
BapHTeJIbHO KaK HCXOJHbIE OakTe- 
pH, Tak H OHOXHMHMYeCKNe MYTAHTHI 
BbIPAallMBaJIMCb B OMMHAKOBBIX YCJIO- 
BUAX Ha MMTATeJIbHOM arape B yalll- 
Kax Ilerpn upu 37° B- TeyeHHe 
48 uac. HW CHHMamMcb lmaTemem c 
MOBepXHOCTH arapa  Henocpescr- 
BeHHO Tlepeq cileKTpocKonnel. 
Kak noKka3piBaeT puc. 1, y ucxoy- 
HOPO ITaMMa cTacpHJIOKOKKoB (*) Ha- 
OOMaeTCA TPH XapaKTepHBIX MOJIOCHI 
norsoueHusA.[ I upoKkas nowoca bi (ipu 


Ta6Onuna 2 


2 | 
Tlomapastoulee JelicrBue 0,06% NaCN ua gzpixa- 
HHe OHOXHMHYECKHX MyTAHTOB C NOBpexeCHHbIM 


OKHCJICHHEM 


Unca0 
ONBITOB 


TloqaBaenue 


@ O2 WHaHHOM, % 


S. aureus 
Mcxoquaa Kyub- 


Typa 7 104,0 86,1 
Mytaut Y®-2 9 48,0 45,0 
Mytaut Y®-3 4 oom 14,5 

Bact. paracoli 
Mcxoquasa KyJb- 

Typa 6 AAO) 79,0 

Mytaut YP-52-1 6 48,9 50,9 


560 Mu) H Be Ooulee y3kux —a (605 mu) H a2 (625 Mu). Y 6noxumuyeckux MyTaH- 
TOB CTaUJIOKOKKOB C Je(peKTHDIM OKHCIeHHem, YO-2 u YO-3, mupoKaa nomoca 
wuToxpomMa 61 Ooslee He OOHapy2KMBaeTCH, H MOXKHO 3aMeTUTb JMUIb y3Kyt0 


momiocy a. Heo6xoqumo orTmertHts, 


4TO CIIEKTPOCKOMNMYeCKOe HCCC TOBaHHe | 


MYTAHTHBIX IJTAMMOB CTaPWJIOKOKKOB OCJOXKHAeTCA TeM, 4TO WTamMM YO-2 


oOaqaeT OpaHKeBolt, a wramm YO- 


* ABTOpbI BbIpaxkatloT 6arowapHocts A. 
pa6orTpl. 


190 


3 CBoeoOpasHOH posoBaToi OKpacKoil. 


B. Jlosunosy 3a CoxelicTave np Mpopeyenuu STO — 


Becbma uHTepecuo, uTo y OMOxuMHUecKOro MyTaHTa Bact. paracoli c necdbex- 
TOM OKHCJICHHA NOBpexeHHe WHTOXPOMHOH CHCTeMbI HOCHT HHO XapaktTep. 
Kak mokasbipaeT puc. 1, y ucxoqHoi KyabTyppi Bact. paracoli HaGmopaerca 
MMpOKad Noloca WHTOXxpoma b1 M ABe y3KUux (au a2). Y OuoxuMuyecKoro MyTAaH- 
ta YP-52-1 Ha mecre nowio- 
cbl b1 HaOsiofaeTca Be uer- 625 mpe 60S. mpe 560 mys 


KX Pa3JleJIbHbIX MOJIOCHI IH- S& 
TOXPOMOB IIpH 550 u 565 Mu. Se 
Kpome Toro y MyTaHta Ha- a; a b, aS 
OmOaeTCA WIMpoKas mMosoca 625 me GOS mp 560 mye 

WHTOXpoma mipu 600 Mu uno- RS 
mpexkiemy caOan nomoca ae. 6 
Ilockobky paHee BbICKa3bI- e 
BaslaCb MbIC/Ib O Tom (5),“uTO 625m B05mp = S60 mye 

y Oakrepu nonoca WHTO- i 
Xpoma b1 aBAeTCA pe3yub- $ 
TaTOM CJIMAHUA Mooc b uc, 

TO NOABJIeHHe y OuoxHMHyec- 625mpe 605 mp 500 mpe ys, 
KOrO MyTaHTa Cc lecbeKTHEIM SS 
OKHCJICHHeEM JBYX pa3jeub- x8 
HBIX Mosc Ha MecTe bimpet- 7 / % i b, = 
cTaBIAeT OObUIOH TeopeTu- 625m 60S mp 560 mye 

yeckHi uHTepec. JTasee Becb- ati seilsnrnecl ng 
Ma HHTepecHo, 4TO y OHOXH- , | icneretich qadiapeanad a 
muyeckoro myTaHta Bact. TOI MM SIS ML ‘ 
paracoli pesko ycuuieHa mo- 

moca a mpu 600 mp. Puc. 1. Cnextpsi uuToxpoMos OvoxXHMHYeCKHX MyTAaHTOB 


cTauvioKokKos (/) u Bact. paracoli (//) c nosppexyeH- 


VccneqopaHuA noKa3a- Rapirsiy 48 desea 


JM, uTO OMOXHMHMUeCKHeE My- 

TaHTbl CTadHOKOKKoB MH Bact. paracoli c jeseKTHbIM OKHCJIeHHeM B pale CJly- 
qaeB BelyT ceOA COBEPINeHHO CXOJHbIM O6pa30M. Tak, HallpHMep, Hamu Obl 
OOHapyKeHbI AHTHOMOTHKH, H30NPaTeJIbHO MOfaBsIAIOMMe BCe 9TH MYyTaHTHI 
He JeHCTBYy1Ollve Ha HCXOJHbIe POPMbI MHKPOOpraHu3MoB. HexKoTopble 43 TAaKHX 
W30upaTeIbHO JeHCTBYIOWIMX AHTHOMOTHKOB MOJaBJIAIOT TakK2%Ke HM pocT KJeTOK 
aCWHTHOFO paka B OMbiTax Ha Mblllax. B cBa3H C 9THM HeEOOXOJMMO OTMeTHTD, 
YTO JIA PAKOBbIX KJIeTOK, NOMOOHO H3y4YeHHbIM HaMH OMOXHMMYeCKMM MyTaH- 
TaM MHKPOOpraHH3MOB C MOBpexKJCHHbIM OKHCJICHHeM, TakK%Ke XapakrTepeH Je- 
@ekT WHTOXPOMHOH CHCTeMbI, H MpH 9TOM pa3JIMYHOTO XapakTepa y pa3HbIx 
onyxouel. B keTKax psa 310KaueCTBeHHEIX ONYXOJIeH YeIOBeKa ObWIO OTME- 
yeHo (°) HH3KOe COJlep2KaHHve WHTOXpoMa C. 

OjHakO B KJIeTKaX ACIMTHOrO paka MbIMMeM CIeKTpOCKOMMYeCKHe UccMeqOBa- 
HHA yKa3biBaioT (7) Ha MOUTH MOHOe BbiNadeHHe WuTOXpoma b, upn nanMunH 
WaxKe HEKOTOPOrO OTHOCHTebHOrO H3ObITKa WHTOXpoMa Cc. TakuM OOpasom, y 
PasHbIX THMOB oNyxosel MedbeKT WHTOXpOMa MOXeT ObITb CBABAH C Pas/IMYHbIMH 
KOMMOHEHTaMH IMTOXPOMHOM CHCTeMbI, MOMOOHO TOMY KaK 9TO HaOsmIOalocb 
HaMu y OMOXHMMYeCKHX MYTAHTOB MUKPOOpraHH3MOB C AeekTHBIM OKUCJIeHHeM, 
KOTOpble OTHOCATCA K Pa3/IMUHbIM BUaM OakTepHi. C 3TOM TOUKH 3peHusA Jab-- 
HeHIUMH aHaH3 Ne:eKTOB WHTOXPOMHOHM CHCTeMbI Y PaKOBbIX KJICTOK pa3JIMUHbIX 
THIIOB H yY OHOXHMMYeECKUX MYTAHTOB MHKPOOPlaHH3MOB C NOBPeKeCHHbIM OKHC- 
€HHeM MpelcTaBsdeT OOMbWOH MHTepec. 

Wucrutyt NO W3bICKaHHIO HOBbIX aHTHOMOTHKOB 

AkayeMuu MequliuHcKHX Hayk CCCP 
IIMTUPOBAHHAA JIMNTEPATYPA 


1S. Rogers, J. exp. Med., 105, 279 (1957). 2 O. Warburg, Science, 123, 309 
ec cache uns koe ook ol ar ri BOB a aa win p OAATALT! 117, Ne 4 
1957). #¢J.Lightbown, F. Jackson, Biochem. Jinn 630 13031956) OE Sem etal 
Bact. Rev., 18, 106 (1954). ®©J.Greenstein, J. Werne, A. Eschenbrenner, 
M.Leuthardt, J. Nat. Canc. Inst. 5, 55 (1944).7B.Chance, L. Castor, 


science, 116, 200 (1952). 


Ioctynuso 
29 X 1957 
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Jloxnann Akagemuu nayx CCCP 
1958. Tom 118, Ne 1 


BOTAHHKA 


JI. A. CMHAPHOBA 


CMOCOB PA3MHO)KEHHSA JHATOMOBOM BOJOPOCJIN 
RHIZOSOLENIA ALATA BRIGHT. 


(I]pedcmaeaeno axademuxom A. JI. Kypcanoeum 380 VIIL 1957) 
Bo spema skcnegquuun Mucrutyta oxeaHomoruu AKkaylemMuu HayK CCCP ua 


cylHe «BuTa3b» B OxoTckoe Mope B HIoHe—niome 1950, 1951, 1952 rr. Onlnu 
co6paHbl OcaOuHbIM MeTOJOM MpoOsnl (pHTONMaHKTOHAa. COopbl duKCHpPOBasIMCb 


> — 
See, 


: eal 
@ Y 
a 
: we 
® 
E) ; 
@ Gy Seas 
¢| 


Puc. 1, Pasmnoxenne Rhizosolenia alata maxpocnopamu. a — ucxonHoe cocTosHHe MHKpocnopl, ¥ 
6 — 2 — paspacTanue MUkpocnop, 0O—9¢ — oOpasopaHve MaweHbKAX KyleTOUeK B MaTepHHCKoli 
kneTKke Rh. alata, 3—a2 — MawleHbKue KNeTOUKH B CBOOORHOM COCTOAHHH, m — o6pasopanne ff 

XapakTepHoro Ama Rh. alata otpocrka, 4 — pspocaan KnerKa Rh. alata 


(bopManuHom. IIpu oOpa6orTKe 9THX MaTepMasIOB KOHCTaTHpoBaHO Ha tore MOpa 
NOBOJIbHO OOuIbiuo0e pasBUTHe OKeaHWYeCKHX BYOB AMaTomeill. Cpelu Hux 3amer- | 
Hy10 powb urpana Rhizosolenia alata, mpwuem MHoruve KNeTKH STOrO Bua Ha- | 
XOMMJMCh B CTaMH MpOcToro BereTaTHBHOTO JeeHuA, a Take oOpasopanna | 
aykKcocnop H MHKpocnop. 
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OOpasopaHve MUKpOCNop y AMaTOMOBLIX BOsOpocMeli HaGmOanM MHOrHe 
UCCCROBATeM, HMCHHO y lipefcTaBuTeseH pola Rhizosolenia HeoquoKpaTHo 
OTMENAaIOCb EMCHHE COJep2%KMMOFO Ha OTJebHbIe OKPYTIble KOMOUKH-MUKpo- 
CHOpbl, HO JaJIbHeHIWHM Mpolecc NpopacraHus He Opi usyyen (1, 2). Ogun uc- 
ceMOBAaTeIM Y MHKPOCHop HaOMOfaM WFYTHKU, Apyrve aBTOpbl AXTyTHKOB He 
BUC, HHOTa OTMeya/IHCb OoWee KPyMHble MHKPocnopbl Cc xpomaTodopamu 
MW TYT 2Ke MeKHe Oecl{BeTHbIe M Mp. OAHH aBTOpbl paccMaTpHBanM MUKpocmopbl 
Kak 3HTOTbIl, Apyrve onpeselANH UX Kak raMeTbI. Tlocmequve ucceqoBaHua 
Sroia (*) NoKasbiBaioT Hayne OOraMHOro Mpowecca MpH pasMHoxXeHuu y He- 
KOTOPbIX ICHTPpHYCCKHX JHATOMOBbIX, BbIPAllCHHbIX B KYJIbTypax, a HMeCHHO 
y ciegyroujux: Biddulphia mobiliensis, B. rhombus, B. granulata, Strepto- 
theca, Lithodesmium, Melosira varians. Crout Ha6m10qau Ha 2*KHBOM MaTepHasle 
o6pasoBaHue OOFOHHeB M MUKPOCHOpaHrues, WHTOMOFMYeCKH pociequ CMAHHE 
MOJIOBLIX Ke€TOK HM MpopacTaHue suroTbl. TakuM O6pa30M OH JoKa3aJI cyulecrT- 
BOBaHHe OOraMHH y WeHTPHYeCKHX JMaTOMOBbIX. 

B HallldX MaTepHalax MOXKHO ObivI0 HaOogaTb y Rh. alata (Ha pasHpix KseT- 
Kax) BCe CTaMH JeleHuA coepxumoro kKJeTKH Ha 2, 4, 8u 16, a uHOorga Ha 
32 muKpocnopbl. Muxpocnopbl BHauaie HMelOT OKpyruly!o (POpMy HM OKpyKeHbl 
qerkol O600UKON; XpoMaTOdophl, HMexA BH MCJIKUX 3ePHbIlleK, OOIYHO pacno- 
qararoTcsaA 0 BHeIMHeMy Kpato MMKpocnoppl (puc. | a). 3arem MukKpocnoppl HaqH- 
HaloT BbITATMBAaThCA (puc. | 6, 6), OOpasyA Ha KOHWax KOHyc (puc. | 2). B qanb- 
HeHWeM TaKHe MeJIKHe elle HecPOpMHpPOBaBLIHeCcH KJIETOUKH 3aNOJIHAIOT BCIO 
MaTepHHCKy!0 KJleTKy (pc. 1 O—o). Ecau xe nocmequaa Obla paspyilena, 
9TH MaJICHbKHe KJIETOUKH BCTPeyaJIHCb H B CBOOOZHOM cocTosHHH (puc. | 3—x), 
OHM ObIIH Ca6O OKPeCMHEHbI WH HMewH elle He BMOWHe CcbOpMHpoOBaBLIMeca Xa- 
pakTepHble JIA BereTaTHBHbIX KIeToK Rh. alata u ee cbopm orpocrKu. Pasmeppi 
KMeTOUCK MaJIbl H OOBIUHO JOCTHTasH B AMaMetpe 12—14 p, npu AaHHe Jo 30— 
50 ». Ilpu mocaenyrourem pocte KJleTKa BbITATHBaeTCA HM OKPeMHeBaeT, NpHyeM 
OKpeMHeHHe HauHHaeTca Mperxkye Bcero c orpocrKa (pue. | m, H). 

K coxKasleHuio, Ha HallieM rpy6o (@UKCHPOBaHHOM MaTepHaJie MbI He HMeJIH 

BO3MOXKHOCTH IIpOBeCTH WHTOJOrMYecKHH aHasiH3, HO HaMH He ObluIO OTMeUeHO 
pasimuuli Mp JeweHHH cofepxXHMOro B MaTepHHCKOH KJleTKe, He BUHO Obl 
M XKTYTHKOB Y MHKPOcniop, He roBopsA ye O lipollecce CMAHHA ClepMues c AMIa- 
MM, OMMcaHHoM Croem. MoxHo mpenouioKUTb, YTO MbI HaOoOJamH y Rh. alata 
6oulee IpocTol, MO-BULHMOMY, GecnOvIbl, MIpOWecc pasMHOKeHHA, NOMOOHHIM pas- 
MHOXKEHHIO ABTOCMOpaMH Y 3eJICHbIX BOOpOcueH. 
_ Y apyroro Buga Rhizosolenia, a umenuo y Rh. hebetata f. semispina, B Ha- 
IWMX MaTepHalaxX MBI Tak>Ke HaGsioJaH OOpas0Banve MUKpocnop UM AasbHel- 
wu UX pocT, HO Mpollecc BOSHHKHOBeEHMA KJIeTOUeK B MATEPHHCKOH KJeTKe H3y- 
YATb He ylaJlOcb. 


Muctutyt okeaHoJorMH Mocrynuso 
Axkaylemuu Hayk CCCP 28 VII 1957 


IJMTHPOBAHHAS JIATEPATYPA 


H. H. Gran, Rep. on Norw. Fish.- and Mar.- Inv., 11, Ne 5 (1902).2 A.W. pom xk u- 
a eH K 0, J[uaTomosble BoopocaM maaHKToHa Uepxoro mops, 3a. AH CCCP (1955). 
H. A. Stosch, 8me Congrés intern. de Botanique 1954, sect. 17 (1954). 
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Jlokxnxayn Akagwemun nayr CCCP 
1958. Tom 118, Ne 4 


MOP@OJIOTHA PACTEHHH 


E. H. AHAHOBA 


MOP®OJIOPWSA WiblJIbUbl POLYGONUM BISTORTA L. 
(HOPMAJIbHO PA3SBUTbIE H HEJOPASBHTbIE POPMBI) 


(JTpedemaeaexno axademuxom B. H. Cykaueeoim 7 1X 1957) 


SaHHMasxcb UCCIeOBaHHeM MCKOMaeMOM MbIIbIbI B YETBEPTHYHEIX OTIIO2XKE- 
HHAX, Mbl HEOJHOKPaTHO OOpalllaM BHHMaHHe Ha TO, YTO B IipelapaTax BcTpe- 
yaloTCA MbWJIbIleBble 3epHa, B YACTHOCTH TpaBAHHCTHIX H KYCTaPHHKOBbIX pacte- 
HH, KOTOpble HMeIOT CBOeOOpasHbI OOHK. Ha NepBbl B3rIA], KadKercA, 4TO 
OHH MMEIOT HHY!0, Oovlee CHJIbHYIO, CTeMeHb (PoccHH3allHH. 


Puc. 1. Oco6enxoctu crpoenua nbwibytt Polygonum bistorta L. a—e— 

HOPMAJIbHO PaSBHTHble MIbIIbIEBLIC 3ePHA B SKBATOPHaIbHOH H NoMApHO 

MpOeKUMAX; 2 — HeLOpasBUTOE MbIWIbUeBOe 3CPHO B SKBATOPHaJIbHOH MpoeK- 

Wu; 0 — CKYJIbITYpa SK3HHEI B OONACTH NOMOCOB MpH MocTeleHHOM onlyc- 

KaHHH TyOyca MukpocKona (J—J///), e — ckyabITypa 9K3HHEI ROM3H 

9kBaTopa (/) u y 9KBaTopa (//); 2c — cTpoeHHe kpax MbiIbleBoro 3epHa y 
fokpaTopa (/) wu y nomtocos (//) 


CaoecoOpasve’Hx'3akMIOUAeTCA B TOM, YTO SICMEHTHI CTPOeCHUA 3epHa (GoposaEI, | 
NOpb! W T. .) He YeTKO BbIPaKeHbl, NIOXO BUNA TOMUIMHa 9K3MHbI VM B O6Oub-| 
IUMHCTBe Cy4¥aeB MOUTH BOBCe He BbIpaxkeHa CKybMTypa uM TeKcTypa. C no-f 
BepXHOCTH OHH OObIMHO MMeIOT NepsaMyTPOBbIi ONeck. Takyto MIbIIbILy TpyIHO f 
He TOJIbKO 3apHcoBaTb, HO MU oMNcaTb. EcuM Mbiibila 3Ta K TOMY Ke MeKas, TO} 
MOUTH HEBO3MOXKHO MoOMUac ONPeMeIUTh axe CeMeHCTBO, KOTOPOMY OHa MIpuHas- | 
exuT. OfHako BCTpeyaloTcA MOJOOHbIC MbWIbIeBbIe 3epHa, XOPOLIO pa3-h 
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BUTbIe (POPMbI KOTOPHIX MMeEIOT CleuMHYecKoe crpoeHue, Hampumep Ephedra, 
Echinops u Ap., HM, HECMOTpA Ha MVIOXytO CTeNeHb BbIPaxKeHHOCTH MpH3HaKoB, 
MbI BCe€ K€ MO2XKeEM ycTaHOBHTb pod. I]pH 9TOM BO3HUKAaIOT COMHEHHA, He ABIA- 
IOTCA JIM STH 3€PHa NepeoTOX*REHHbIMH ? 

Visyyaa flpepheyeTBepTHuHble MexkcTaquambHble (Ox,— Ox,) oT02%xKeHHA 
Hw2kHen Kambl, Mbl CHOBa HaTOJIKHYJIMCb Ha PAD TaKUX MbWIbIeBLIX 3€PeH, B UHC- 
Jie KOTOPbIX OblJla MbWIbia, NO COOTHOWIEHHIO OCHOBHBIX CBOHX IIpH3HaKOB OTJa- 
Jl@HHO HaNOMMHaBlaA NbiWibuy Polygonum. SauntepecopaBillucb STHM BOTIpO- 
coM Ooslee riy6oKo, MbI yOeqWIMCb B TOM, 4TO Ibliblla 9Ta NPUHallexKuT 
Hejopa3BuTou dopme Polygonum bistorta L., u6o nofo6uble nblibleBble 3epHa 
(puc. | 2) Ha60JamNCcb HaMH B S9TAaOHHEIX Mpenapatax Polygonum bistorta L. 
HapsAy C XOpOWlO pa3sBUTbLIMH (hopMaMH. 

Mopdonornyeckue ocoOeHHOcTH crpoeHHA TbIibIEt Polygonum bistorta L. 
ObIIM ONMCaHbI B MTepatype (1, *). OmHaKo MopdosioruuecKuM OCOOeHHOCTAM 
HeJOpa3BHT0H MblIbIUbl BHAMAaHHA He yes AOC. 

FHuxke MoMeleHO NoApo6Hoe onvcakve M PHCYHKUM XOPOUIO pasBUTHIX MH Heso- 
PasBUTHIX POPM MbWIbUbI. | 
Prowsy Soimeu mab dis Horta y Ee 


IIbiibua Polygonum bistorta L. orHocutca k rpymnle Tpex6opo3qHO-Tpexno- 
POBbIX 3epeH poga Polygonum. 

HanOombuiee cxofcTBo nbwibubl Polygonum bistorta L. o6Hapy»xupaerca 
ce P. ellipticum Wild. 

IIbiibuesble 3epHa Polygonum bistorta Kpynupie, focruraroune 61,7 X 
x 51,7 w. HanOouee uacto BcTpeyaroulveca pasmeppi: 55 X 42 up —57 X 5d yp. 
B SKBaTOpHaJIbHOH MpOeKUHN 3epHa WHPOKO OBasbHbIe (puc. | au 6), B MoNAp- 
HOH — MOUTH OKpyrible C TPeYFOJIbHbIMH BbIEMKaMH B OOsacTH Ooposy (puc. | @). 
Bopo3fbl WeleBHuAHble, 3aKaHUHBAIOTCA JaylekO He JOXoOAA No nomtocos. Topi 
pacnovloxKeHbl B Oopo3yax NO IKBaTOPY; HMEIOT HEACHbIe OYeEPTAaHHA, H, Moka yu, 
Oovlee NOXOXKH Ha NoMepeuHble, KOPOTKHe OOPO3AKH, MpOCBeYMBaIOWHeCA CKBO3b 
BepXHHH, NOKPOBHBIN cOH C9IK3MHbI. Kpal 3epHa MOUTH POBHBIN c padMabHOou 
IWTPHXOBKOH. IK3uNHAa AByxcmolHad. TomMHa ee HepaBHOMepHasd — HaHOoJIb- 
iad B OOsacTH NosmtocoB (3,5 — 3,8 uw). Cak3HHa NpHMepHo B [Ba pa3a Tove 
H9K3HHbI, WMeeT MOKPOBHOe cTpoeHve. TouKHe CTOJIOUKH, CHAAUMe Ha OOMIEM 
OCHOBaHHH, MepeKPbIBbIBaIOTCA CBepXy TOHKHM OOLIMM TOKPOBOM (puc. | a, /). 
ToubkKO B O61aCTH MOJIOCOB 3TOT NOKPOB, MO-BHMMOMY, pa3spbIBaeTCA Y3KHMU 
KaHaJIbllaMH, Tak KaK CKYJIbIITypa 9K3HHbI TaM Oyropuataa (a, J/). Unpimu 
CJIOBaMH 3]\eCb MOKPOBOM OXBaTHIBAIOTCA JIMUb OTACIbHbIC PPyNMbl CTOMOMKOB, 
OTYerO C HMMeCPCHOHHbIM OObEKTHBOM BHauaJle Mbl BUMM OoJlee WIM MeHee TI0Cc- 
KWe MOBepxHOcTH OyropKos (puc. | O,/), a pH onycKaHuu TyOyca — Monepey- 
HbI€ CCYCHHA CTOJOMKOB, paCcMosOX%KeHHbIX NO 3aMKHYTHIM KpHBbIM (0, J/), Mu, 
HakouHell, 2HO (0, ///). Byropuataa ckyJIblirypa y MouOCOB NocTeneHHO Mepe- 
XOJMT B 3epHUCTYIO NO HallpaBseHuio kK aKBaTopy (puc. | e). Uper mbiwibieBbIx 
3epeH XeJITOBATO-cepbIH JO TEMHO-2KeJITOTO. . 

Kpome HOpMaJIbHO pa3BUTbIX MIbIJIbILEBLIX 3ePeH, B OJHOM HM TOM Ke STaJIOH- 
HOM lipenapate HaGmOfaloTcA 3epHa, OTIMUHbIe TO CBOMM pasMepaM, KOH@H- 
Typalluu, CTPOeHMIO SK3HHHI UT. J. OHM MHOra Cosee YeM B NosTOpa pasa MesIb- 
ye HOPMaJIbHEIX, HX pasMepbl 89 X 31 p, 37X 29H Maxe 35 Xx 28 uw. Koutyp 
sepHa, KaK [paBuslo, OKpyrsO-poMOOBHAHHIN B 9KBATOPHaIbHOH NpoekUMn 
(puc. 1 2) uw oKpyrao-TpeyrosbHbIi B MoAspHON. Bopo3sfibl BbiIpaxkeHbl He YeTKO. 
XapakTepHO CHJIbHOe YTOJIMeHMe SK3MHbI MO HallpaBseHuto K MovOCaM (qocTH- 
raer 5,5 u). Kpaii poBupili, c HeACHOli TpHXOBKOM, BUAMMOM TaBHbIM OOpas0M 
B O6slacTH Nomocos. Eme MeHee OTUCTIMBA CKYJbITYpa 9K3uHbI. JlaxKe Ip UM- 
Me€PCHOHHOM OObBEKTHBE CTPOeHHe €e NOYTH HepasHYHMO, H JIM OTL2NeHHO OHA 
HaNOMHHaeT CKYJIbNTYPY 2K3HHbI HOPMaJIbHO pasBUTbIx sepeH. Ee Mo%HO CpaB- 
HUTb C O4eHb HeyeTKol coTorpaduelt Kakoro-TO OObeKTa MPH, HeNpaBUJIbHOu 
(@OoKYyCHpoOBKe, NOSTOMY H300pa3sHTb ee OYCHb TPYAHO. 
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OnucaHve TakKHX aHOMAJIbHbIX 3ePeH HapAy C HOPMaJIbHO pa3BUTBIMM (cop- 
MaMH Ka)KeTCA HaM HEOOXOJMMbIM, OHO MOMOXET MaJIMHOOraM OMpeeMUTb pod, 
a B HeKOTOPBIX Ciyuaax facKe BU MCKOMAeMbIX 3epeH, HeECMOTPA Ha MOXy1o 
cTelleHb BbIpaxKeHHOCTH IIpH3HakoB. Bmecte c TeM, 3HaHHe MopdoslorM4yeckUXx 
oOco6eHHOCTelt HefOpasBHTOM MbIVIbILbI WaCT BOZ3MOXKHOCTh HE COMHEBATbCA B €€ 
Ile€peOTIOMKeHHOCTH. 

TakuM O6pa30M, BCTpeyeHHble HAMM HMCKOMAeMbIe IIbIWIbIeBbIe 3epHa B YeT- 
BeEPTHUHBIX OTJOMKeCHHAX HMKHeH KaMbl MbI C YBEPCHHOCTbIO MOXKEM OTHECTH 
K Polygonum bistorta L., vero He Mors ObI CeaTb paHee. 

OTaOHHbIe Mpenapatnt Polygonum bistorta L. npuroToBeHnbl alleTOJM3HbIM 
MeTOJIOM. PucyHKH OPHIHHaJIbHble, BbINOJIHeHHbIe pH paOouveM H HMMePCHOH- 
HOM OOb€KTHBAaX. 


Tloctynuso 
4 VIII 1957 


LWHTHPOBAHHAA JIMATEPATYPA 


LE... Sakauncka 4, Ilpinpuesot ananu3, 1950.2G. Erdtman, An _ Introduction 
to Pollen Analysis, 1943. 
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Loraaye Akaygemuu nayx CCCP 
1958. Tom 118, Ne 4 


®PHSHOJIOTHA PACTEHHH 
M. X. YAMJIAXSH 


®OTOMEPHOAMMYECKAA BOCNPHHM'UABOCTb H30JIMPOBAHHbIX 
. JIACTbEB PACTEHHH 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoeeim 6 IX 1957) 


Bo3MOXKHOCTD BbISBaTb 3allBeTaHHe pacTeHH B YCOBHAX HeOMaronpHATHO!t 
JJIMHbI JHA NyTeM IPHBHBKH K HUM (OTOMepHOANYeCKH HHAYUMPOBaHHbIX JIMCTb- 
eB, OblJia NoKa3aHa Hamu (*) Ha KpacHoli nepusiie H Menbxepcom u JlaHrom (2° ) 
Ha TaOakax, IIpH¥eM B 9STHX OMbITaX JIMCTbA NowyyaH coToMepHosMueckyio 
HH]YKIMIO, HaxOfAcb Ha pacteHuax. BnocsieycrBuu Jlona (°) noKasa, uTo 
JIMCTbA MepHJIJIbI, Cpe3aHHble C KYCOUKOM CTeGJA HM BbIPallleHHbIe Ha KOPOTKOM 
He B yCJIOBHAX MecuaHOl KYJIbTypbl MOcie MPHBHBKH MX Ha Bererupyroulue 
PaCTeHHA JWIMHHOFO JHA, BbISbIBAIOT Ha NOOerax 3THX pacTeHuH OOpasoBaHue 
IBETOUHIX NOUeK HM YTO, CJIeCAOBATEJIbHO, JIMCTbA, OTACJICHHbIe OT paCTeHHA, CIO- 
coOHbI K (oTOMepHoANuecKOH HHAYKUMH. 

Hegasuo Kapp (‘) noxBepr COMHEHHIO pe3yJIbTATHI ONBITOB JIOHa Ha TOM OCHO- 
BaHHH, UTO Ha KyCcOuKAaX CTeOJIA HMeJIHCb KOPHH, HU, PlaBHOe, MOrla COXpaHUTben 
MepucTema cTe6eBbIxX MoveKk. I]poBeqeHHbIe HM CaMMM OMBITbI NOKa3asH, 4TO 
TIpH BO3elicTBHH KOPOTKHM JiHeM Ha JIMcTbA cow Busokcw uw AypHMWHUKa, 
cpe3aHHble y OCHOBaHHA YepelliKa, OHH IIpH UX JabHeliWehH NMpHBUBKe Ha Bere- 
THPYIOUMe PaCTeHHA JJIMHHOTO JHA He BHISHIBAJIM 3allBeTaHHA NoOerosB. PaBHBIM 
06pa30M He I[BeJM BepxylleuHbie moOeru AypHuwHHKa u Chenopodium amaranti- 
color, B3aATbIe C BereTHPYIOWMX pPacTeHHH JVIMHHOTO AHA HM NPMBHTHIe Ha HH- 
JtYUMPpOBaHHble KOPOTKHM HEM paCTeHHA C yJaJleHHbIMM NoukaMH. Ilo MHeHHIO 
aBTOpa, 9TH OMBbITHI NOATBeEpKLaloT TOUKY 3peHHA Ha NpUposy doToMepHosnuec- 
KOM MHAYKUMH, BbIcKasaHHy10 I peropn (°), H pacxoqaTca c MpescTaBseHHAMU 
Hawun (7) 1 Momxosa (1). Oguako Bouyn, Jlona x Cake (°), npopepaad HamMune 
peakUMH Ha KOpOTKHM JeHb Y JMCTbEB MepHJJIbl KPaCHOM Ha pacTeHHsAX, MOU- 
HOCTbIO JIMWWCHHBIX MOUeK, HallJIH, YTO 39TH JHCTbA OOMafaloT CNOcOoOHOCTHIO 
k P@oTOMepvosuuecKOH HHAYKUMN, Tak Kak IIpH HX MpPHBUBKe Ha BereTupyroulue 
pacTeHHA OHH BBbIZbIBaIH WBeTeHHe MoCeros. 

BBuly NpOTHBOpeyHBOCTH pesysbTAaTOB ombiTos JloHa u Kappa u B Npogxos- 
%KeHve paOoT No BsaMMOJecTBHIO OPraHoB B Mpolleccax OHTOreHesa (°) HaMu pu 
yuactun JI. TI. Xnonenkopol ObliM MpoBeeHbl OMbITLI C KpacHOH NepHon 
(Perilla nankinensis) B revenue BereTauMoHHorO Mepvosa 1955 u 1956 rr. Oc- 
HOBHOM 3alaueli OblIO BbIACHHTb, OGJaaloT JH (OTOMepHOsNYeCKON UyBCTBH- 
T@JIbHOCTbIO H30/IMPOBaHHble JIMCTbA H HaKalWIMBaloTCcA JIM B HAX CielMHuecKHe 
BellecTBa, HEOOXOJUMBIe JWIA IBeTeHHA pacTeHHi. B HacToallle cTaTbe NPHBOAAT- 
CA Pe3yMbTATHI ONbITa, MpoBeseHHOro B 1956 r. 

Pacrenua KpacHolt MepHimbl C BECHbI BbIPAaMBaIHCb B OpaHxKepee B NHKH- 
POBOUHBIX AMMKaX Ha JJIMHHOM eCTeCTBeCHHOM JHE H 7 VII Obl nepecaKeubl 
B ruinHaHbIe 18-canTumMerposble Ba30HbI. 19 VII c sTHx pacTenun ObIIH CpesaHbl 
JIMCTbA, MPH4eM OJHH JHCTbA CpesasMCcb BMeCTe C KYCOUKOM CTeOJIA — YepeH- 
KOM, Ha KOTOPOM YJlaJIAJIMCb BCe NOUKH (BapHaHT JloHa); y APyrux JIMCTbeEB cpe3s 
NpousBoqMcA y OCHOBaHHA yepellika (BapHaHT Kappa). Cpe3aHupie JMCTbA 
ObIIH NOrpy2KeHbl OCHOBAHHAMH YePeHKOB WJM YepellKOB Ha 24 yaca B cmaOblli 
pacTBop KalHeBoli comm rerepoayKcuna (100 mrual a BOI), a 3aTem 20 VII 
ObIJIM TOMEMLEHbI B MOJIJIMTPOBble CTEKJIAHHbIC COCYJIbI C BOAO WIM NHTATeJIbBHOM 
emecbio Knona (nomopuua HopMbl). KopHu Hava NOABIATHCA C 27 VII; y 6onb- 
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Wei uaCTH JIMCTbeB OHH COxpaHaAucbh, y ApyroH uacTH — eKeHeBHO yJlaA- 
JIMCb; Y JIMCTbeB C YePCHKAMH e2KeMHEBHO TULATEbHO yaAJIMCb BCe BOSHHKaIO- 
live Ha YepeHKax Na3ylWinble MouKH. Bce OnbiTHble JIMCTbA Moce UX Cpe3KH OBI 
MOMelLLeHbI Ha KOPOTKHH 10-yacoBoH eHb, a KOHTPOJIbHbIe JIMCTbA OCTABJIAIHCb 
Ha JJIMHHOM eCTe€CTBeHHOM JHe. 


Puc. 1. CocrosHue H30JIMpoBaHHbIX JIMCTbeB Nepe MpHBHBKOH. 

Bapuantpl onbitos: / — QIHHHbIli JeHb, MHTATeIbHadA CMeCb, C 

kopHamu; [/ — KopoTKHH eHb, Boa, 6e3 KopHeii; /// —KopotT- 

KH JeHb, Boda, c KopHamu; /V — KopoTKHil JeHb, NHTATeIbHaA 
cMecb, Cc KopHamMH. Moto 28 VIII 1956 r. 


OOulaa cxeMa OMbITa JIA JIMCTbeB KaK C YepeHKaMH, TaK H C YepellikKaMH 

cOcTOAIa H3 C/eAYIOWMX BapHaHTOB: 
| — mMcCTbsa Ha JWIMHHOM JHe, Ha MHTaTeIbHOH CMeCH C KOPHAMH:? 
I] — mucTba Ha KOPOTKOM He, Ha Boze, 6e3 KOpHel; 

II] — aucTba Ha KOPOTKOM He, Ha BOse, C KOPHAMH; 

IV — MCTbA Ha KOPOTKOM JHe, Ha MMTATeIbHOM CMeCH, C KOPHAMH, 

J{1A TOrO UTOOLI JIMCTbA B KapKHe YaCbl CYTOK He NOABAaH, OHH MPHKPbI- 
BaIMCb MapJiel, KOTOpad CMauMBaslacb BOZO. TlutarenbHbI pacTBop Kuxoma 
MIpOAyBaJicA exKeHeBHO H MeHSAJICA OMMH pa3 B Hefesi0, BOJONpOBOsAHaA BOosa 
MeHAIaCb e>KeTHEBHO. 

Kybtypa W30JIMpOBaHHbIX JIMCTbeB MepHJIbl MpoBOwuacb B TeyeHHe 
32 MHeli Jo 22 VII. Cocrosuue mucTbeB Meped MPHBUBKOH NoKa3saHo Ha pwc. |. 

IIpuBuBka JIMCTbeB Ha BereTHpyiolllWe pacTeHuA, BCe BpeMA HaXxOMBIUMeCA 


Ta6uuna 1 
Bavanne MHAYUMpOBaHHBIX H MPHBHUTBIX MHCTbeB Ha pa3BUTHe NOGeroB KpacHOM nepHsEt 


Cpok coxpaHe-| ByToHH- 


ty 1 ¥|CPoK coxpaHe-| ByTouu- 
2 9| HHUA NpUBUTHIX 3allua perenne @ 0) HHA MpHByTEIX 3aLHA Lperenue 
a (ze JIMCTbeB no6eroB no6eros ze JIHCTBEB mo6eroB no6eroB 
ae co ae eer 
a 1o& Boe 
S1lc a SonopeMmigmg ae ee ES ee g g 2 
3 |O8 Ee ) Ee fc) e co) oe 108 2 fe) iz fe) ra 9 
a 15 x fe) 9 iS) fa ic} Q cae (iat fe) a i) a ) a 
2 (BE) 8 & o | & 3 ao » (Sele 3 | & o a 
rs leisi|| S 5 5 5 5 EB 2 |r3 5 B S| 5 = 
JlucTba c uepenKamu JlucTbA Cc 4epemKaMH 
Tj 3] 31 VII) 31 Vil; — — _— _— I] 5) 26X 26 X = = = = 
291X | 31 VIII} — _ _ _— 26 X 26 X — == = = 
26 X 31 VIL} = — — _— = 26 X 26 X _ — ss = 
Il} 3 _— — — |25 1X} — _— 26 X 26 X _ - — = 
_ 26 X 24 IX}20 IX} 9 XI 26 X 26 X 26 X — _ — _ 
_ — |20 1X} — — _ II] 2] 26x 29 1X | 20 1X/20 IX] 26X =- 
III} 3] 26X — | 20 1X29 IX} 5X] = 31 VIII} 26 X 1 X/28 1x) — _ 
26 xX 31 VIII] 20 1X}24 IX] 30 X 9 XI Tl} 6 | 201X | 26X 24 IX/20 IX} 26X | 23X 
26 X 31 VIII} 20 IX} — _ _ 26 X 26 X 20 IX/20 IX] 26X | 30X 
IV] 2| 26x 34 VIII] 20 1X}20 IX] 23 X 30 X 26 X 34 VIII} 20 IX}13 X _ -- 
29 1X — | 20 IX|24 IX} 30 X — 26 X 26 X 20 IXj20 IX} 20X | 16X 
26 X 26 X 20 IX/20 IX} 27X | 15 X) 
34 VIII] 20 IX | 20 IX!20 IX} 5 XI} 22x 
IV | 2 | 34 VIII} 26 X 20 1X/20 IX} 26 X 9X 
26X | 34 VIII) 20 1X120 IX! 20 X !' 29x 
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Ha JVIMHHOM He, Oba MpousBeyena 22 VIII. Brim oro6panpi HauGomee xopowio 
COXPaHMBINMeCA JIMCTbA, TU[ATeMbHO YaJIeHbl KOPHU, UM YepeHKM MM yepellKH 
JIMCTbeB KJIHHOM B PaCclilel MPHBUBaIMCb B MoOerM MoyxBoa. Ha KaKJom pacte- 
HMM-MOfBoe YaAHCb BCe KPYMHbIe JIMCTbA HW OCTAaBJIAIMCb MO WBa nobera 
¢ Ma3yIuHbIMM MOUKAMH, M3 KOTOPbIX BIOCIEACTBHM pasBUJINCb MOOerH-HHIMKa- 


Puc. 2, BauaHve NpMBHTHIX IucTbeB Ha pasBuTve MoGberos KpacHolt 

NepHwtbl. { — papwant I, moGeru peretupyiot; /J — sapuant II, 

modern wseryt; /V — papuaut IV, no6ern upetyt. Ha pacrenuax 
OcTaslocb 110 OJHOMYy IpuBuTomy mucTy. @oto 5 XI 1956 r. 


TOpbl. PacreHuad C MPMBHTbIMM JIMCTbAMM COJep%KalWcb Ha eCTeCTBeEHHOM [HE 
C MONMOJHUTeJIbHBIM SJICKTPHYCCKHM OCBeLLeEHHeM HM MepBy!O HefeJII0 BbILepKH- 
BaJIHCb BO BJ1aKHOH Kamepe. Ilo kaxkJomy BapHaHTy Opio 6, a Bcero No 8 BapHaH- 
TaM 48 IIpMBHTbIX pacTeHHit. 

IIpHBuTble JIMCTbA COXpaHANHCh JasleKO He MOHOCTbIO, HM 3HauHTebHaA 
YaCTb HX Bbinasa. Bo Bcex Tex Cy4aAX, KOPa JIMCTbA NPHKAJIMCb H HEKOTOPOe 
BPCMA COXpaHAJIMCb, HaOMOMascA BOE OFEBUAHDIN WH OAMHAKOBbIM 9pPexT: 
NO, BUIMAHHEM MPHBHTbIX KOPOTKOJHEBHBIX JIMCTbeB NOOerH OyTOHH3HpoBaJH 
M UBeJIH, MOA BIMAHHeM MIPHBUTbIX JJIMHHOAHEBHBIX JIMCTbeB NOOer OCTaBaJIHCb 
B BereTaTHBHOM COCTOAHHM. ITO XOpOulO BUAHO Kak H3 JanHbix Tad. 1, Tak u 
u3 puc. 2 u 3. 

Kak BuHO u3 TaO. 1, WHCTDA C YePeHKAaMH KOPOTKO"O JHA, IPHBUTbIe Ha 
pacTeHua, OOHapy KUM XOPOLy!o MpwxMBaeMOCTb Ha 2—3 pacTeHHAX B Kaxk- 
JOM BapHaHTe, HM BO BCeX C/ly¥aAtX OHM BbI3bIBAIH OYTOHM3allMI0 WH WBeTeHHe 
no6eros. JIucTba c YepeHKOM JIMHHOrO JHA MpH2KHJIMCb Ha 3 pacTeHHAX MW HU 
B OJHOM cilyyae He BbISBaIM OyYTOHH3allHH WIM WBeTeCHHA NasyuHbIxX moOeros. 

B rpymme mucrbeB Cc YepelIKaMM MpHxXMBaeMOCTb JIMCTbeB OblIa syuule, 
ocoOeHHO B Bapuante III (KopoTKuii JeHb, Ha Boe, C KOPHAMH); y Bcex 6 pactTe- 
HHH 9TOrO BapHaHTa, Tak Ke Kak y 4 pacTeHHH, AIA KOTOPbIX JIMCTbA OpasHcb 
¢ KOpoTKoro Ha,— Bapuant II (Ha Boge, 6e3 KOpHei) u BapuanT IV (Ha nuTa- 
TeJIbHOM CMeCH, C KOPHAMH)— NoGeru OyTOHUsHpoBaIN 4 WBemH. JIMcTbA Cc 4e- 
pellkaMu c JWIMHHOrO AusA HH Y OfNOrO U3 5 pacreHuli OOpasoBaHuA OyTOHOB MIM 
IBeTOB Ha MoOerax He BbISBaJ/IH. 

Pesy.uIbTaTbl STOLO OMbITa CBUAETEMbCTBYIOT O TOM, YTO MOJIHOCTbIO H30Mpo- 
BaHHble JIMCTbA pacTeHuli 6e3 KOpHeli, 6e3 MepHcCTeMbI CTeOJIeBLIX NOYeK H B OT- 
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CYTCTBHe MHHepasIbHOTO MMTAHMA CMOCOOHEI K BOCIIpHATHIO PoToMepHosMdeCKOTO fj 
BO3IeHCTBHA WM K HaKOMJeHHIO crelmudMyecKHX BellecTB, HeOOXOAMMBIX WIA | 
WBeTeHHA pacTeHHH. 

Tlporupopeune B BHIBOMax Cc pesybTaTamMu ombiroB JloHa u Kappa oOsac- 
HAeTCA CIeLyIOWUM OOpasom. Jlona (°) npaB, Jelaxd BLIBOA, ITO OfHa TOKO 
JIMCTOBaA MWwlacCTHHKa JlOcTaTouHa AIA PoTOMepHoAMYeCKOH HHAYKUHH KOPOTKHM | 
JHeM, HO JIA 9KCIepHMeHTabHOrO OKa3aTebCTBa 3TOTO HeOOXoAMMO OBO | 
H30JIMPOBaTb TOMbKO JIMCTOBbIe IIaCTHHKH C YepellikaMH, Yero He ObiwIO clemaHo 
WM HH B TepBolt, Hu BO BTOpol padoTax. Kapp (’) MpaB, cuWTax, YTO cTporoe 
JlOKa3aTeIbCTBO CHOCOOHOCTH OTAeeHHOrO WHcTa K (oTONepHosHyecKOW HHAyK- 


Puc. 3. BauaHve NpMBHTbIX JIMCTbeB Ha pa3BHTHe MoGeroBp Kpac- 
HOH Nepusauint. / — papuant I, noOeru peretupytoTt; //] — papHaHT 
III, mo6Oeru usetyt. Potro 5 XI 1956 r. 


I[HH MOKET JlaTb JIMWb H30JIAWHA MCTa 6e3 KycouKa cTeOIA, HO IPOBOAA OMbITHI 
c coeH H JYpHHWHHKOM, OH He MOJYYH STOO AOKa3aTeIbCTBAa, TaK KaK JlaBaJl 
CJIMIUKOM KOpOTKy!0 (oTONepHoANYecKYy!0 HHAYKUMW JIMCTbAM HM CJIMLIKOM O6bICT- 
po nogBepras oOcleqoBaHHIo noOern. OnbiTbl xe C pacCTeHHAMM, JIMUICHHbIMA 
moueK, HMCIOT MeHbillee 3HaYeHHe. 

IIpuBeyeHHble B HaCcTOAUeH CTaTbe MOKa3aTeJIbCTBa CMOCOOHOCTH H30JIHpo- 
BaHHbIX JIMCTbeB K BOCIIPHATHIO POTOMepHOAMYeCKOrO BO3AeHCTBUA He COrvia- 
cyloTca c TOUKOK 3speHuaA Tperopu (8) Ha npuposxy dotonepHoszMyeckow HHyK- 
IMM, CUHTaIollero, YTO BelllecTBa, HCOOXOJHMbIe WIA UBeTeHHA, OOpasy1oTca 
B CTeOJIEBbIX MOUKAX 3a CU¥eT BeIECTB-MpeMUeCTBEHHHKOB, MpPHTeKaloulux U3 
JiucTbeB. Bmecte c TeM, MOJIyYeHHble HaMH Pe3yJIbTAThbI NOATBEpKaioT BbICKasaH- 
Hoe HaMH (*) paHee MoO2%xeHHe O TOM, YTO BelllecTBa, HEOOXOJMMbIe JIA UBeTe- 
HHA, OOpasyioTcA HemocpeACTBeHHO B JIMCTbAX pacTeHHH. 

Vucturyt (bu3suonornuu pactenuli um. K. A. Tumups3epa Tloctynuato 


Akaylemuu Hayk CCCP 5 IX 1957 
WHTHPOBAHHAA JIMTEPATYPA 
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Wornann Akayemun nwayk CCCP 
1958. Tom 118, Ne 4 


SOO/JIOl'H fl 


3. A. 3EJIAKMAH 


O CO3PEBAHHH TOHA] HW NJIOMOBUTOCTH CAMOK 
yY MACCOBbIX BHJIOB BAPEHHEBOMOPCKUX IB®AY3NN] 


(ITpedcmaeaexo axademuxom HM. H. Ilmanveaysenom 20 1X 1957) 


B oTevecTBeHHOH JIMTepaType MMeIOTCA JIMIUb OOuMe CBeeHHA O OuOMOruN 
OapeHWeBOMOPCKUX BUAOB paykosB u3 cem. Euphausiidae (1, 2, *’, ®). Heocnopu- 
Moe 3Ha¥eHHe HeKOTOPbIX BUAOB sBday3uH B CO34aHHH OHOMAaCChI KOpMOBOrO 
IWlaHKTOHa TpeOyeT, OfHaKO, OoJlee NpHCTasIbHOrO BHHMaHHA K HM. 

MerojuueckHe TpyHOCTH KOJIMYeECTBEHHOTO yueTa OYeHb NOABUXKHBIX M Jep- 
KallUXCA CTavKaMH B3pOCcJIbIX SBay3HH BbIHyKLalwoT MCKaTb KOCBeCHHbIe MYTH 
OMpefeseHHA 3allaca THX XKMBOTHDIX Ha HCCeLyeMOH aKBaTOPHH, B JaHHOM 
ciyuae — B MpHOpexbe Mypmana. OHHM H3 TakHX MyTel MOKeT ABUTbCA 
COMOCTAaBJIeHHE MJIOMOBHTOCTH CaMOK H YHCJICHHOCTH MX HKPbI B MIaHKTOHe. 

IlatuerHve HCCIeQOBaHHA NOKa3saJlW, 4YTO B MpHOpexHbIX BORax OT Moros- 
cKOro 3aJIMBa 20 MbiIca Kanun Hoc pa3mMHoxaloTcd JIMIb {Ba HavOoJlee Macco- 
BbIX Bla — Thysanoessa inermis (Kroyer) u Th. raschii (M. Sars), komuuect- 
BeHHbIe JaHHble O UMCJICHHOCTH HKPbl H MOJIOM KOTOpbIX y2Ke Mosyyeupt (°). 
Jipyrue HepuHtTuyeckue Buse! — Th. longicaudata Kroyer u Meganyctiphanes 
norvegica (M. Sars) —B npu6pexHOH 30He He pa3MHoxaloTca. IIpu c6opax 
1953—-1957 rr. He Obl HalieHb] HX CaMKH C CO3PeBaIOWLHMM WJM 3peJIbIMH 

“AMYHHKAaMM, XOTA CaMIbI CO ChepMaTodopaMu u3peyKa nonayaiucb. He Opa 
OOHapy2KeHa HW MOJIOAb ZTHX BUAOB OT CTaqHM HayMIMA JO cTaqMu cTapwiux 
‘ypunaui. Anas BerpeyeHHoi B npHOpexbe MypmanHa uxKpbi sBday3nuy (°) 
‘TakiKe YKa3blBaeT Ha pa3MHOXKEeHHe B ITOH 30HE TOMLKO Th. inermis u Th. raschii, 
‘IA KOTOPBIX H OKa3asIOCb BO3MOXKHBIM OlIpefesieHHe Ce30HHOrO COCTOAHHA 
ToHay M WwooBuTOocTH camoK. B mpH6pexkubix Boyax MypManHa HepecrTyioT B 
OCHOBHOM jByxvieTHHe oco6u Th. inermis u Th. raschii AnMHow 22 mM Hu Oosee, 
-MMexOLIHe COBepIeHHO CPopMHpoBaHHble TeIMKyM H Merasmy. B pa3sMHoxkKalo- 
melicd MONyAAWMM ecTb HeOosbIWOH NpoweHT ocoOeH KpynHee 28 MM, T. e., 
‘oueBH HO, JocTurwHx Tpex eT. B auTepaType MMeIOTCA JIMIUb upesBblualiHo 
OTPbIBOUHbIe ONMCaHHA CO3peBaHHA FToHa sBd@ay3HuA, MpHyeM TOMbKO MWA 
aH CK On Euphausia superba Dana (1° 7"). Tlosromy mpuyerca ocTaHo- 
BUTbCA Ha (tba3ax Co3peBaHHA NoLpoduHee. 
_ CospepaHue mosoBbIx MpoXykTOB y CaMIlOB OOOMX BUAOB HaunHaeTcaA, MO 
‘MeHbIel Mepe, Ha MeCHAIL paHbule, ueM y caMoK. PocT CeMeHHUKOB 3aMeTeH yxKe 
B @eBpasle, B MapTe NOTH BCe CaMUbI HMEIOT ClepMaTodopbl. CaMKH CO 3peJIbIMH 
OOWMTAMH BCTPeyaIOTCA JIMIb CO BTOPOH NOJIOBMHI allpesiA, B 9TO BPeMA BCerO 
oxoo 10% camoK HeceT MpHKpeleHHble K TeMKyMy cllepMatodoppl. K cepe- 
june mas (1953—1955 rr.) yxe Bce CaMKH, He3aBHCHMO OT CTeMeHH 3peJOCTH 
OOWMTOB, HecyT clepmMaTodopbl. CnepMa nocTyMaeT B TeMKYM 3aouIro Jo Tow 
HOrO CO3peBaHHA AWUHHKa, Ha YTO yKa3blBaeT HaJIMyHe CaMOK C HespeJbIMU 
OOWMTaMH, HeCyMMXx OMNycTOWeHHble cnepmMatodopbl. Buyumo, ciepMa JWIMTe/b- 
HOe€ BPeCMA COXPaHAeT CNOCOOHOCTH K ONJOAOTBOPeHHIO. 

CospepaHve auunHuka y Th. inermis AMTCH MAHMMYM TPH Mecalla — C cbes- 
paisa m0 ampemb, y Th. raschii — npuMepHo Ha Ape HesenH Noble. OyHako 
Ip 3aa3/bIBaHuu WIM HH3KOM YpOBHe BeCeHHero «I[BeCTCHHA» MMaTOMOBBIX 
(KOTOPOe HMeIO MeCTO B XOJIOAHbIC rOAbI — 1956 u, ocobeHHO, 1957 rr.) Macco- 
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BOe CO3PeBaHHe AHYHHKOB, BUMMO, MOKeT 3alepXUBATbCA ellle Ha NOJITOpa — 
Ba Mecalla, a pasiMuHe MexLyY BUJaMA — BOspacTarTb. 

B sHBape AHUHUK UMeeT pasMep |—2 mM u efBa pasmuuuM. Ha ToTaIbHOM 
mpenapate mpuH yBetHyennu B 120 pa3 OTJeIbHbIe MOJIOBbIe KJIeTKH ele 34MeTHHI, 
Bce OHH OJMHAKOBOH BeHUMHbI. Takoe COCTOAHHe AHYHHKAa MOXKHO Ha3BaTb 
3HMHeH (pa3s0H#. Co BTopof NowOBUHbI PeBpaJlA AMYHHK 3aMeTHO BbIpactaet, 
OOJIbINMHCTBO OOLMTOB JocTuraeT pasMepa 0,08—0,09 mM, MpuM yBelM4eHHH 


Puc. 1. ®parmentTs! auuHuka Thysanoessa inermis. a — II craqua, 
6 — III cragua, 6 — IV cragqua, e—V ctagua. 120x 


B 56 pa3’B HUX yKe BUAHBI Apa. Bowiee ABHBIM CTAHOBHTCA MOMAacTHOe, Aobya- | 
Toe cTpoeHve AMUHUKa. OnncbiBaemyt0 CTaqui0 MOXKHO HasBaTb I craqueli pase } 
BUTHA AWYHUKA. | 

K cepequHe MapTa MoxKHO HaGmlogaTb II ctaquio: AWuHUK, pasMepom mpH-’ 
6IM3UTebHO 3 X 4 MM, pe38KO paculeHeH Ha OTICJIbHbIe JaTepadbHble JOMAaCcTH; 
B WeHTpe KaxkJOH OMacTH HM B WeHTpe cpesHero HeMapHoro oTsena Audepen- | 
Wupyerca rpyina oowuTos, oOronswulux B pocte Apyrue (puc. | a). Counter) 
MIpO3pauHbl, C OOubINHM OBaJIbHbIM HIM KPYTJIbIM AXPOM; KeTKH mpeumyutecr- | 
BeHHO HelpaBHJIbHOH (opMbI, pasMepom Jo 0,15 — 0,25 mm. Sro oowuThl, Ha-} 
XOALHecH B MepBoM MepnHogye pocra. Hapyxuas cropoHa Kako monmacru} 
AMYHUKA CIVIOWb MOKpbiTa COCM UpesBbIUaHHO MeJIKHX (CPOJIMKYAPHbIX Ku1e-| 
TOK, MpecTaBIAIOULUX COOOM pesepB OOroHHeB, UH, ObITb MO XeT, urpatowyux|| 
TaK2XKe POJlb MUTATEIbHBIX KeTOK. YuacTKH POMIMKYMAPHOLO IMUTeHA MOXKHO, 
BHeTh HW M@KAY JOMACTAMH HW YAaCTO Wake MeXAY OTAeCIbHBIMH OOWMTaMH, HO 
CIOWHOFO MOKPbITHA PasBUBalOWMXCA OOWMTOB POMMMKYAAPHBIMA KseTKaMu | 
B 39THX CYYaAX, NO-BHAMMOMY, He HaGwrofaeTca. 

B II] craguu, o6pluHo OTMeyaeMOH BO BTOPOl NOMOBHHe MapTa — Hauame 
allpesid, MO2%KHO KOHCTATHPOBAaTb Hayao BTOpOrO Mepvoa poctra OOMMTOB, co-| 
MIpoBoKAaroulerocA H3MeHeCHHAMM B HX MpoTormma3sme. II1na3sma caMbix KP YMHBIX | 
OOWMTOB, HaXOAWMXCA yXe B KOHIe NepHosa Oombilloro pocra, cTaHOBUTCA 
Hempo3spayHoH, TeMHOl HM rpyOo rpaHy/IMpoBaHHO, 4TO, NO-BAJMMOMY, CBA3aHO} 
Cc ycHleHHeM %KeITKOOOpaszo0BaHnaA (puc. | 6). SAmpo Gomee He YBeJMUMBAaeTCs,| 


U 
ik 


Pa3MepbI OOWMTOB KoseOmotTca oT 0,22 no 0,30 mm. O6umMH Buk aAMUHMKA 
II] crayquu HanoMHHaeT MAKOTb rpaHara. 
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B Haase allpeA OOWMTEI C PpaHysIMpoBaHHoli Ma3Mo cocTaBAAIoT MoLaB- 
Adoulee OO/IbUIMHCTBO KJeTOK, HMeIOWIMX BAUMoe apo (puc. | @); Hacrymaer 
IV craqua. Ha 1V craquu auunux AuMHo no 13—15 mm npocrupaerca or 1-ro 
cerMeHTa TOMOBOrpyAM Wo 2-ro cerMeHTa Opioulka. Ou Mepecraer ObITb KOMMAKT- 
HbIM, PpaHHUbl Mex Ly JOMAaCTAMH CrvlaKUBAalOTCA. Ita cTauA XapakTepusyerca, 
KpOMe TOPO, NOABJICHHeM 3aKOHYMBIUMX POCT OOMMTOB, B KOTOPbIX Apo (pu 
MMKPOCKOMMpoBaHuH dopMaJIMHOBoro MaTepHasla) 3aMeTHTb ye Heb3a. 
[]na3mMa ux rpyOosepHucTa HM NpospauHa, yIWIOUeHHbIe KleTKH MHOFOYTOJIbHLI, 
TeCHO IIpHleratoT [pyr kK Apyry, pacnomarasich KOCbIMM pAamu. PonANKysAp- 
Hble KJI€TKH COXPaHAIOTCA, PlaBHbIM OOpasoM, NO KpaxM slomacte. Bipocume 
OOMMTHI, B CYUJHOCTH, yoke He CBASAHbI HA C AMYHHKOM, HH Apyr c Apyrom. O6o- 
JOUKH, OTpaHHuMBalomleH fMepMBHTeWIMHOBOe NpOcTpaHcTBO 3apo/bllla, 
y OOWHTOB ellle HeT. OOWMTI B KOHIe GObIOrO pocta, a M032%Ke H 3aKOHUMB- 
We pocT «OesbARepHble» OOMHTH! MepBOHATaIbHO MOABJIAIOTCA B WeHTPambHoli 
yacTH HeMapHOro OTJela AM4HHKa H B CepesHHe Kako U3 ero onacteh. Mnaue 
rOBOpA, TONOrpaduyeckH CO3peBaHHe KJeTOK UAeT OT WeHTpa Kako osu ro- 
HajibI K ee Mepudepun. Ilo mepe pasBuTHA AMUHHKA B Kako ero JombKe (N0- 
MacTH) OCTaeTCA BCe MCHbile OOMHTOB C MpospayHOH cBeTMOH MWia3MOli, H OHH B 
Buje KalIcyJIbl OKPyXKaloT GOoslee 3pesble KJIeTKH. 

V craqua HaOmloqaerca HOPMasbHO B KOHUe alpesa — Hayane Maa, Kora 
AMYHUK Kak Ileloe, COOCTBeHHO TOBOpsA, y2Ke He cyulecTByer. OH elle coxpaHaer 
HEMHOPO (POJWIMKYJAPHbIX KJIETOK HW OUCHb MEJIKHX OOLLMTOB C 3aMeTHbIM AApoM, 
KOTOpble HayHHaloT y2xKe pesopOupoBareca. Bce opraubl, pasmMeulaiouleca B rovio- 
BOrpyAH, MpeebHO MpHxKaTbI K Kapanakcy, Mpocsolika *KHpOBOH TKAaHH CBeeHa 
K MHHHMYMY, JOpco-slaTepaJIbHble MbIIMeYHbIe TAXKH YTOHbIUJeHbI. Tlomocrb rovio- 
BOrpyM H 4YaCTHYHO JBYX OpIOWIHbIX CefMeHTOB 3aHATA PbIXJIO JI@>KAallHMU BbI- 
pOCLUHMH OOWHTaMH (cepoBaTbimu y Th. inermis wu po3oBathimu y Th. raschii). 

TakHe OOWMTHI, JIeKallve BOIM3M BbIBOJHbIX OTBEPCTHH AWeBOLOB, NpHoOpe- 
TaloT NMosycepuyeckylo dopMy Hu OGseKaloTCA TOHKOH Mpo3spayHoH NepuBu- 
TeCJIMHOBOH OOOOUKOH, TeCHO MpHueraolleH K 3apobliy. PasmMepbl ooLlu- 
TOB OJIHM3KH K pa3MepaM 3apoOfblllla B BbIMeTaHHOH HKPHHKe COOTBETCTBYIOMLErO 
Bufla (°). PasmuHa B WMaMeTpe OOWMTOB Y CaMOK Pa3HOH BeJIMYHHbI He HaGJI0- 
Waviucb. 

CnelyeT nofquepKHyTb, TO OMMCaHHad KapTHHa Ce30HHbIX H3MeHeHHH 
B AMYHMKaX y Th. inermis u Th. raschii copepwieHHO ToxKecTBeHHa. 

IIpupeyeHHoe 3fecb JemeHve Ha cTaqMM B OOUIMX YepTax corsacyeTcA co 
CXeMOM OMpeseneHHA 3peOCTH HKpbl 2Bpay3HHA, MpeIOXeHHOK Ha OCHOBAa- 
HMM HM3y4eHHA JasIbHeEBOCTOUHEIX BHAOB (°), H KOHKPeTH3Hpyer MOcMeqHIOW. 

Ilpu sexpbituu Oomee nomytopa TpIcau camok Th. inermis u Th. raschii, 
coOpaHHbIx B ampeme—ntoste 1956—1957 rr., He ObIM HalieHbI OCOOU Cc YacTHYHO 
BbIMeTAHHbIMA MOJIOBbIMH MposyKTamMu. Buyumo, HepecT He HauHHaeTcA JO Co- 
3peBaHHA BCeH OHA, XOTA OOWHTHI B AMYHMKe PasBUBAIOTCA H He BIIOJIHe CHH- 
XpOHHO. CyleqopaTebHO, XapaKTep pacipeseleHHA B AMYHUKE CO3peBalOulAx 
MOJIOBbIX KJIETOK H HasIM4ve B MpesHepecTOBOH NOMyIAWHH CaMOK Cc WedaoTo- 
paKkCOM, MpakTM4ecKH MOUTH LeJIMKOM 3alOJIHCHHBbIM TOTOBbIMH K BbIMeTY HKPHH- 
KaMH, CBHJeTebCTBYIOT MpOTHB JOMYL[eHHA MOPIMOHHOCTH MKpOMeTaHHA y 
Th. inermis u Th. raschii. Haxokjenue B MulankTOHe MpHOpexba MypMana B Te- 
yeHHe JIBYX-TpeX MecaleB B Foxy HeApoOawlelicA UKPbI OOOMX BHAOB yKasbIBaeT 
JIMIlb Ha HeOHOBpeMeHHoe yuacTHe B Mpoleccax Co3speBaHuA M HepecTa BCex 
caMoK (JIM BCeX NOMyAWMH) MAaHHoro BUA, UTO IIpH CpaBHUTeMbHO OouIbLUOH 
H 9KOJIOrHYeCKH pasHOpOAHOH akBaTOPHH BMOJIHe eCCTECTBEHHO. 

3Haad THM Co3peBaHuA TOHAL, MOXHO MOCTaBUTb BOINPOC O KOJIMYCCTBE HKPH- 
HOK, BbIMeTaHHbIX OLHOM camKoH. Takada wudpa (oKono 11 000 HKPHHOK), n10- 
Wy4eHHasd Mpu MoscueTe OOMMTOB Y BYX OCOOeH, HMeeTCA TOMbKO MIA Euphausia 
superba (1°). [IpeacrapmeHve 0 MAOJOBUTOCTH OapeHIleBOMOPCKHX BUOB Maer 
Ta6n. 1. Creqyet oroBopuTb, ITO Mp Moscsere oomNTOB c O“HOKyAApom MBC-1 
(ox. 8 X, 06. 4) yauTbIBaHcb KIeTKH He MeHee 0,01 MM AMameTpom. Togcuer 
NpOM3BOAMJICA MpeHMyilecTBeHHO B,AwuHUKaXx Ha IV craqun. Ilostomy HalijeH- 
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T.a0 anita 4 


Uyvcsi0 OOWMTOB, HaxO- 


5 YucusiIo OOUMTOB BCex AAWuxXcA B NepHoye 
2 Ae cTanuu 6ombworo pocta H 
x BbIPOCUIHX 
Bpemsa c6opa g Z Bi Tpenestel Pp 
axRO JIIHHbI Tela ss Sas 
MW BU 9Bday3sHUsbI obs BCKPbITbIX 2 | MaxcuMambuoe| 2 | MaKcuMasbuoe 
oes caMOK, MM = | MHHMMaIbHOe] ES | H MMHMaJbHOe 
BOe &.° |us wa6noqaB-| 28. H3 HaOl02aB- 
a oe WHXCA id WuxcA 
JT Pho o> oP | 
8—8 IV 1956 r. 
Th. inermis f. neglecta 4 19,6—25,6 40 110—847 — _ 
3—8 IV 1956 r. 
Th. inermis f. inermis 24 20,9—29,7 649 157—1644 _ — 
VI—VII 1957 r. 
Th. inermis f. inermis 19 20,3—30,4 1150 133—3200 358 83—1185 
VI-VII 1957 r. 
Th. raschii 45 214,85—29,69 | 1197 62—2200 398 481—700 


Hpe guia Th. inermis u Th. raschii BewHuHHbI MIOJOBMTOCTH Hao 
CUMTaTb IIpeyMeHbIIeCHHbIMA GApHMepHoO Ha 10%. 

V3 marepvasoB TaGMIbI CulemyeT, YTO Gosee MeKaa Th. inermis f. neglecta, 
BHJIMMO, HW MeHee muoyoButa. Y Th. inermis f. inermis B Hauasie ce30Ha pa3MHO- 
XKCHHA (allpesib) MCHbIe OOLHTOB, HeXKeIM Y CAMOK, Pa3MHOXaIouMXCA B pasrap 
MaccoBoro Hepecta, KOTOpbIii B 1957 r. 3ano3qanm. Th. inermis f. inermis u Th. 
raschii mpokyWupytoT CxXOAHbIe KOJIMYeCTBA AHI, BbIMeTHIBAA, B CPeAHEM, OKOJIO 
TbICAYM HKPHHOK. Uem kpymHee caMKa, TeM OovIbllle, B CPeHeM, MKPHHOK OHa ; 
Mmpoylupyer; Tak, Hanpumep, Th. inermis qumHot 22—23 mm gator oKoso 600— 
HKPHHOK; CaMKH JvIMHOM 25—26 MM JlaloT HecKOIbKO Oosiee 1000, a caMKM AJIH- 
Hol 28—29 mM Gosree 2000. To »xe camoe uMeeT MecTo H AIA Th. raschii. 

Bce BbIIeH3102%KeHHOe NMO3BOIAeT MIPHMepHO MpelcTaBUTb ceOe 3HayeHHe 
CaMOK B THTpe MwiaHKTOHA B MepvHod pa3MHoxeHnaA. MakcuMaJIbHble M3 OTMeUeH- 
HbIX B IlIaHKTOHe KOJIMYeCTB HKPbl OOOMX BHAOB Ha cTaquAx No 16 OnacTomep 
BKJIOUHTeEJIbHO He Mpespliator 1000 ukpHHoK B | M? B BepxXHeM NATHecATH- 
MeTPOBOM Cyloe. CorsacHO HalllHM HaOsIOeHHAM, Ha BOCTOUHOM MypmMaue Jpo6- - 
JieHHe HKPHHKH Jo cTayuu 16 OnacTOMep TIpOHCXOAHT B TeYeHHe HeECKOJIbKHX 
yacoB; 9TO MOATBepxaeTcA HW AMTepaTypHbIMM aHHbIMu (17). MakcuMasibHaa 
YHCJICHHOCTb HKPbl (CyYMMapHO MO BCeM CTaHAM BIVIOTb TO copMHpoBaHHOro 
Haya) Roxo_uT Wo 2000 mryk B | mM’. Uncno Haynes I craquu Take He | 
pple 1000 9k3/M®. Takum o6pa3oM, eCJIH YCIOBHO NpHHATb, YTO B 30HE Hepecta 
CaMKH 9Bday3HH J B NOBeEPXHOCTHBIX COAX BOJbI pacnpeeseHb! Goee HH MeHee 
PaBHOMepHO, TO, HCXOAA H3 WHpbI NIOOBUTOCTH OAHOH OCOOM, MOKHO CUHTATh, 
uTo B | M® BOJbI HaXOMMTCA OHa caMKa. MuMBuyabublii Bec CAaMOK, pasMep- 
Hble TpyMMbl KOTOPbIX HaW6ovlee “YaCcTbl B HepeCTOBOM NONYAAWHUM, KONeOMeTCA 
ot 70 yo 114 mr. Benuunnamu Takoro nopsyka (Ha | M®) 4 JO KHbI ONpeseUThCA | 
YHCJICHHOCTb H ONOMacca NOMOBO3peIbIX CaMOK Th. inermis u Th. raschii B Be- 
CeHHeEM IaHKTOHe NpHOpexkba MypManHa. MakcuMasibHaad BeCeHHAA OMomacca 
300IIaHKTOHa 9TOrO palioHa (Ha 1 M® Bcero AIA cTONGa BOI, COOph CeTHIO 
JDKelM), 1O JaHHbIM Ja6opaTopHu M1ankKTOHa MypMaHckolt craHlMH, JocTuraer 
300 mr. IIpuBefeHHble pacueTbl NOKa3biBaloT, TO 9Ta Wudpa ouwKHAa OpiTb 
yBesuueHa He MeHee yem Ha 30%. 

MypMauckas OvomorMuecKkad CTaHIHA Tlocrynuso 


Konpexoro cbuauana um. C. M. Kuposa 20 IX 1957 
Akajlemuu HayK CCCP 
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Aoxnage Akagemuu nayx CCCP 
1958. Tom 118, Ne 4 


SOOJOLH A 


tO. i. COPOKHH u A. H. MELWKOB 


MIPHMEHEHHE PAJIMOAKTMBHOFO YIJIEPOJA C# 
AJA ONPENEJIEHUS YCBOAEMOCTH MPOTOKOKKOBbIX 
BOJOPOCJIEM MOTbIJIEHM TENDIPES PLUMOSUS 


(ITpedcmaeaeno axademuxom B. H. IlanowxHuxoem 8 III 1957) 


KauecTBeHHoe WH KOJIMYeCTBeEHHOe H3y4eHHe MMUIeBbIX B3AMMOOTHOWeHHH H 
MMMeBbIX MOTPeOHOCTeH BOAHbIX OeCNO3BOHOUHBIX ABIACTCA OHOH U3 HaH6ouee 
AKTYAJIbHbIX MpoOsemM rapoOuovioruv. Bovbuly!o MOMOMb B MpoBekeHHU TOL06- 
HbIX HCCJIeEMOBAHHH MOXKeT OKA3aTb MIPHMeHeHHe H30TOMHOM MeTOAMKH. Tem He 
MeHee lO CHX MOp 9Ta MeTOJMKa He 3aHHMaeT HaiexKatllero Mecta B padore ruy- 
poOvovioros. HemHorve aBTopbl, IPHMeCHABLIMe H30TOMHy!0 MeTomuKy (1,2) MeTu- 
1M OpraHH3Mbl C MOMOLbIO Pociata, coxepxamero P*?. OqHako c MOMOLIbIO 
P®? mHTaHHe BOMHbIX 2%KHBOTHbIX MOXKHO H3Y4aTb TOKO KayecTBeHHO. Meuenpili 
pocbaT, BXOAAWMH B cocTaB docopHo-opraHHyeckHX COeAMHeHHH MHUeBbIXx 
OObEKTOB, NOBepratoulNxXcA MeTKe, JlerKO OOMeHMBaeTCA Cc HeopraHHyeckuM 
poctpaToM B Mpollecce KJeTOUHOrO OOMeHAa, H, CeMOBaTebHO, COOTHOLIeHHe 
Mexky P®? wu opraHH4eCKHM BeL[eCTBOM B TelaX XKHBBIX MHULeBbIX OObeKTOB HU 
KOHCYMCHTOB TOCTOAHHO H3MeHsAeTcA. [lostoMy ucnoub30BaHHe OpraHH3MoB, 
MeueHHBIX P*?, 10 HallleMy MHEHH1O, He MOXET JaTb CyILeCTBCHHBIX IPpeCHMYULeCTB 
neped MpAMbIMH HaOwOJeHHAMM 6e3 HCHOb30BaHHA U30TOMA. 
 IIpumenasa Ad u3y4eHuA MMUeBbIxX CBAseH M30TOM yrepofya Cl, mMoxKHO 
MPOBOJHTb He TOJIbKO KaueCTBeHHBIe, HO H CTPOFO KOJIMYeCTBEHHbIe ONpekeseHuA 
MMU, MOTPpeOJIeHHOH MH YCBOeCHHOM BOJHbIMH %XMBOTHbIMH. B caMoM Jese, ompe- 
NeIMB PpalMOakTHBHOCTb yruiepoya B | Mr OpraHvueckoro BellecTBa MHLUeBoro 
6bekTa, MeyeHHoro C!*, uw akTHBHOCTb C!* B KOHCYMeHTaX B KOHIe OMbITa, MbI 
MO2KeM pacC¥UHTaTb KOIMYeCTBO OpraHHyecKoro BelleCcTBa, YCBOCHHOFO H3 cocTa- 
Ba 9TOFO OObeKTa, TaK KaK OTHOLUWeHHe C!2/C!* ocTraerca MOCTOAHHBIM TIpu 
peBpallleHHAX yrulepoya B Iipolecce NHTaHHA. 

Mpt pa3spa6oTasIM MeTOAMKY, C MOMOLLbIO KOTOPOH OKa3aJIOCb BO3MO2KHbIM 
MpeesIMTb MHTCHCHBHOCTb YCBOeCHHA IMPOTOKOKKOBbIX BOJOPOC/el MOTbIJIEM 
endipes plumosus B ycoBHAX, OIH3KMX K eCTeCTBeHHBIM. OJHOK u3 IpHyHH, 
OOYAMBUIMX Hac K MOCTaHOBKe 9THX OMbITOB, ABHJIMCb JaHuble (*), yKasbiBato- 

We Ha TO, YTO IIPOTOKOKKOBbIe BOAOPOCH MIOXO ycBavBaloTcsA MOTbIIeM. B To 
€ BP€MA 2TH BOJOPOCAM ABMIAIOTCH MpeKPaCHbIM MHULeBLIM OObEKTOM MIA pay- 
OB-PUIbTpaTOpOB H COJepxXaT MHOFO MHTATeMbHbIX BeILeCTB. 

IIporoKokkoBbie Bosopocau Scenedesmus mMetusucb Cl yepes PoTocuHTes 
nomoup10 Na,C!4O;. M3 kysbTyp MpHroToBJAJIMCb B3BeCH MeYeHbIX BOJOpOc- 
eli, OTMBITHIX OT pakWOaKTHBHOrO KapOOHaTA; OMBITHI MPOBOAMJIMCb B UalllKax 
eTpH, B KOTOpble HaMBasIOCb MO 3 MA BOLI M BHOCHOCch mo 5—10 r ua. B 
allikU MofcaxKuBaHcb MOTbWIM No 5—7 WITyK B YaLlIky, 3aTeM B YalIKM JoOaB- 
amocb no 5—10 Ma B3BeCH MeyeHDIX BOZOpocuel c akTUBHOCTHIO OT 1-10°* Jo 
0-104 umn/ma. Onbitb! CHuMamucb 4vepe3 3—4 JHA. OTMbITbIe OT Hla MOTHIIM 
OMEell[aIMCb Ha H€CKOJIbKO UaCOB BO B3BeCb Hla JIA OCBOOO*KMeHMA UX KMINeY- 
MKOB, C TEM UTOOLI YIHTHIBANOCb TOJIbKO YCBOeCHHOe OpraHHdecKoe BELLeCTBO. 
alee MOTbIIM (PUKCHPOBaIMCb, MOMelaIHCh Ha CTeKIO B KOsMYeCTBe 4—5 
TYK, BbICYIUIMBaIMCb, HM NO CYeTYHKOM OlpesleANacb HX PakMOaKTHBHOCTb 

» MOMpaBKO Ha CaMONOTMOWeHHe H3IYYeHUA B TOME OODEKTA. 
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KosuuecTBo opranwueckoro yruiepofla, yCBOCHHOTO MOTBIIAMH IIpH MepeBaq 
PpHBaHuM BOJOpocieli 3a BpeMA OMbITa, MbI BLINMCJANM MO ClefylouleMy ypaB- 


ff # 
HeHHIO Cy = oe » rye R—o6madt paWoOakTHBHOCTb BofopociieH B | 


HMMI/MJI/MHH; 7 — pajlMOaKTHBHOCTh OJHOFO MOTHIIA B MMM/MHH; Cp — KOHYeCTBO 
opraHMueckoro yrulepofa. BofopoclieH BO B3BeCH MO MOKPOMY CO?KKCHHIO 
B mr/MuI. CKOpocTb YCBOCHHA BOLOPOceli BbIPaKalach BeHYMHOH CaMOBO30O- =. 
HOBJCHHA OpraHuyecKOrO BelllecTBa Tea MOTbIeH 3a 1 CyYTKH: 


Cu 100 
A 


re K — cojlepkaHve opraHwyeckoro yrvlepofja B OMHOM MOTHIJIe WH NM — Ipo-& 
JIOJOKHTeIbHOCTb OMNbITa B CYTKH. BemuunHa K (ompeseseHHad MyTeM MOKPOrO 
co2KKeHHA) Oplia paBHa 1,25 mr C. Konrposem Ha norsomjenHe C14, He CBxA3aH- 2 
Hoe C MMTAaHHeM, C/YKMIH OMbITHI C MOOaBseHHeM (opMasuHa. 

Jlis cpaBHeHus Oblia onpeseseHa Tak?Ke MHTCHCHBHOCTb YCBOCHHA IIpPOTO-| 
KOKKOBbIX BOLOpocueH adbuuamu Daphnia longispina. Jlapuun no 10—15 uryK} 
carKaslucb B 100 Ma BOAbI, B KOTOPy!0 BHOCHIOCb 0 0,5 MJI B3BECH MeYeHBIX BOJO- 
pocuet. Uepes 1—1,5 cyto aH OTMbIBaJIHCb OT PaHOaKTHBHbIX BOMOPOC- 
Jeli HW MOMellaJIMCb B 2KHBOM COCTOAHHH B BOAY Ha 2—3 yaca JIA OCBOOOKTeEHHA }h 
2KeYAKOB. SaTeM OHH BbICYWHBAJINCb, HK MO] CUeTYUHKOM ONpefeAach paluoak- } 
THBHOCTb HX Tel. ! 


Ta6nmuua 1 


YcBoeHwe MpOTOKOKKOBEIX BOOpocseli mu4uHHKaMH Tendipes plumosus * 


? : 3 3 2 wae 
& of 9 7) a SiS ofds 
Bot Exobe& whtecle olatee eemteen 
Buy |KopMa ES lad eoparh eee eee dl) Boal be dutlm: sunen ee 
am | oe | Sea TORS) So fom ea |) Ge eaiee cine 
ae BP zee Biola) iS ESOS =o Cote 
Re a a s Bos oe Be |Se52] 8 SES8 
Ra QSOS Ce Pas Ate ONC RSS ie Aiea oe 
rican rahe <Re |O&S| sa |coSE| = | Shag 
)Kupple Boopocsu 4 10 1236008 oes Hi 41 2,95} 0, 0059 
MeptBble BOJOpocsIM 4 10 123600 | 3,3 10 158 4,23} 0,085 
2KuBble BOLOpocH 4 fl 12360 | 3,3 10 4 1,06) 0,002 
MeprtBble BOAOpoc.In 4 4 12360 | 3,3 10 HU 2,95} 0,0059 
2KuBble BOLOPOCIA 3 2 762320 ee 4 Spr O56 0 RO26 
Meptsble Bosopoc.1u 3 12° |4762320° | <4,2 4 2993 | 75,6 | 0,204 
Tugpo3at Boxopocaelt is 10 427500 | 5,4 1 NAO |. SEE 0,087 
KouTpovIb 4 10 86400 | 4,1 10 0 0 0 
KouTpouIb 4 a) 8640 | 4,4 10 0 0 0 


* Cpequne JaHHble 10 AByM NOBTOPHOCTSAM. 


Tleppple OMbITHI MOKa3aJIU,YTO XKUBHIC MPOTOKOKKOBbIe BONOPOCIH YCBanBaror-) 
CA MOTbIIAMH cla6o. CaMOBO30OHOBIeHHe COCTaBIAe€T B 93TOM ciyuael 
BCJIMYHHbI NOpALKa THICAYHBIX WOeH Npowenta. B cBa3H C 9THM MbI Mpexnovio-| 
2KWIM, YTO AKUBbIC MPOTOKOKKOBbIe BOLOPOCMM MPOXOAAT Yepes KHINeCUHUK MOTHI- 
JIA MOUTH He NepeBapHBasch. JIA WOKa38aTeIbCTBA 9TOTO MpeANOMORKeHHA MBI 
MIPOBEAH PAN ONbITOB C OMHOBPEMCHHbIM BHECeHHEM B HJ B3BeCeli XKUBLIX BOLO-f 
pocael, Boqopociel, yOuTHIX HarpeBaHueM, H KHCOTHBIX TH pomH3aToRB, NpUro-| 
TOBJICHHBIX H3 TeX Ke BbICYWICHHEIX B3BeceH*. PesybTaTbl HEKOTOPbIX H3 aHa- 
JIOTHYHBIX ONBITOB, IPHBeJeHHHIX B TAO. 1, MOKaSbIBaIOT, UTO XKMBbIC BOMOPOCIH 
YCBaHBaloTcsA BO MHOFO pas xy2Ke,” yeM Te Ke BOMOPOCMH, yOuTHIe KUMAUeHHeM, } 
WM MX THApomusatbl. CpaBHuTeIbHO xopolliee ycBoeHue TMfpolH3ata oObsaAc-h 


* we 
TuypouMsaTb TOoToBuNuch mo MeToxy Kusena (4) HW HeliTpanusoBanuch Wenoubt. 
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HACTCH MO-BHMMOMY TeM, 4TO JIMYMHKH MOTpeOAIoT OakTepuli, KOTOpHIe pasBu- 
BalOTCA Ha PMApONH3aTe, XOTA M He HCKJIOYEHO, YTO OHH NHTAIOTCA B 9TUX YCuO- 
BHAX YaCTHYHO OCMOTHYeCKUM ITYTeM. 

BeHuHHbI MpoOueHTa CaMOBO3OOHOBJIeHHA OpraHwyecKoro yrmeposa B MOTHI- 
JIAX 3a CUCT MEYeHbIX IPOTOKOKKOBbIX BOJOPOCNeH OKa3aIHCb CpaBHUTeJIbHO 
HM3KHMH, [axKe'B ONbITaX C YOHTHIMH BOAOPOCJIAMH H C PHA pO/IM3aTaMU OHM cocTa- 
Buu 0,07 —0,2% 3a cyTKH. TaKoli HASKHii NpOWeHT yCBOeHHA MOXKHO OObAC- 
HHTb, C OXHOM CTOPOHI, TEM, UTO OMbITbI CTABHJINCb B YCJIOBHAX, OIM3KUX K eCTe- 
CTBEHHBIM. BofopociH 1o6aBJIAIMCb B OOJITYLIKY Mula, M MOSTOMY OHH CocTaBuA- 
JIM JIMIUb 4aCTb pallMoHa MoTbIIeH. JleicTBUTeIbHO, KaK BUHO u3 Tas. 1, BHe- 
ceHve B 10 pa3 MeHbilero KoMYeCTBa BOLOpOCcIei B WJI CHH2KaeT MpOleHT caMo- 
BOSOOHOBJIeHHA Oovlee, YeM B 10 pas. TOT pesybTaT yKa3bIBaeT Take H Ha OT- 
CyTCTBHe U38OupaTebHOFO NOFMOMWLeHHA MOTHIIAMH BOMOpOcel u3 nna. C ApyroH 

TOPOHBI, JIA OMbITOB OpasIMCb JIMYMHKH Mociequero, 4-ro Bospacra, KOTOpbIe 
pacTyT MeIeHHO H Y KOTOPbIX, CJICQOBaTeIbHO, OosblWad yacTb MMU pacxo- 
AyeTca Ha OCHOBHOM OOMeH. OfHako MOJIy4eHHbIe JaHHble BCe Ke [aroT LocraTou- 
HO Hajle%KHbIl MaTepHal JIA CpaBHeHHA YCBOACMOCTH MOTbIJIEM Pa3JIMUHbIX BH- 
OB MMU, TaK KaK IIpH TakOM NMOCTaHOBKe OMbITOB He HapyllaeTcA HOpMaJIbHan 
XKM3HEEATEIBHOCTb 2KMBOTHBIX H HE BBOJATCA HCKYCCTBeHHbIe (PaKTOPb!, BMA- 
Olle Ha H3OHPaTebHOCTb B OTHOWICHHH MHTAaHHs. 


TaOauna 2 


YcBOCHHE MPOTOKOKKOBbIX BOOpocseH TapHAAMU 


I ’ ' és y 
ae | 28 [2o- a2 = 26. g 
isi 
oe ee aa [sae | & Bs 25 
ee | 8 fam | 29 z 2D Prem) sao. 
iS as Fok oad, co By ie Astro 
Bug Kopma Ze |BA |6e92 o mal Be oa 9 ozs 
P RO uM Patel i) (ie ca teat || RGR ahs B=s osm | 
Go | Oe Begs|zgec| of aoe @ ass 
oo WSS, leace cece os lo cae | Soc leur 
a8 ose (2 es aPSS] 0 Pe o 
° One omen Com = os SS. 
Era Hrd |/tonmrs |/On5& on--) teas Pose Onmad 
)Kuppie mpoToKOKKoBble 
| BOOpOCJIM LL || Ose SOA) |) B59) 4 61 2,05 2,4 
-Meprspie MOTOKOKKOBBIe : 
BOJOpocH 1 || OD |SR040 || B.S 14 100 3,4 3,8 


PesysbTaTbI ONBITOB C JaHUAMM MPHBOLATCA B TAO. 2, OHH NOKAa3bIBAaIOT, UTO 
B OTJMUHE OT MOTHIIA JapHHH XOpOWO MepeBapHBalOT HM YCBaHBalOT XKHBbIe 
“IIpOToKoKKosble Bofopocu. IpoeHt caMoBo30OHOBJICHHA y STHX OPraHH3MoB 
OKa3aJICA JOBOJIbHO OouIbIIMM M CocTaBM 3a cyTKH 2,4—3,8%. OTH BenMUHHEI 
(bakTuyeckH OTpaxKaloT HCTHHHYIO CKOPOCTb BO3OOHOBJeCHHA Tela JapHnh 3a 
cueT MHTaHHA BOMOPOCIAMM, TaK KaK MeUeHbIe BOMOPOCIH COCTABJAIOT 3]eCb 
TlaBHy!0 Maccy paltHoua. Pe3sysbTaTbl OMMCaHHbIX ONbITOB YKa3bIBaloT Ha OOVIb- 
lylo TepcleKTHBHOCTb NPHMeHeHHA paMoakTMBHOTO yrviepofa Ain u3syueHua 
‘TIMULeBbIX BS@HMOCBA3eH B BOJOeMaX MU GH3HOJOrMH NHTaHHA BOAHbIX OpraHns- 
MOB. 


VuctutyT ucceqopaHus BOJOXpaHnHJUl Tloctynuno 
Axkaylemuu Hayk CCCP 8 Ill 1957 
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